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Database Management System 

^FTFT F?el ftr ^ Oracle Ft FTFti, FTFFT F?cl Database ^ ftf^FF Concepts Ft 
FFFF cttt FT FTWTT tlFT, FTftr RF t FTF?T FTFf 1% tFt Ft FTt FTFFFTF f, ftfFct 
Solution ^ FFT t Oracle tlFTT DBMS Software Develop fcfrFT FFT t 1 cfr FTFFT F?cT FF 
Relational Database F Relational Database Ft Design FRt ct Process F> FTt t 
Fntt I 

^ft> Relational Database Designing FFT FfTF tT FrfteT nftFTT t sflF RF Designing F 
Implementation Fttf Ft Ft STeFT ftfT t tFF FTFtr t1 ^FifeR ^ft ^fpft Ft tf RFt FT 

FFTf t ftPTftFT ftrFT tl Wet FFT ^ 3TFFtcT FF Relational Database Designing FI 

FTFftfF ftl^FP ^TTcff Ft 3?Ft pff FI FW^ Ft Ftftm Ftft, FTFftr Section t FF t 
FTTtt tt FFeT Section F^ 3TFTTF FF Designing 1%F FF ftrFt Database Ft Oracle t F^ 
FFST f%FT PFF FI Implement ftFTT fttft t 1 

Designing F Implementation FT FF>FF 3TFFT Subjects Fit |TF tl FF> ^FFI FI 
FFFT^ F* FFST 3TTFFT ^ t, ^FlfelF FF FFPFT t F^ ^T?FI F FTFTF Fit STTFFt 
FIF-FTF t^sft F Fcjt Ft f^RF FTFFt tl FFt FF; PFTFFtf F Fszfl Ft FTF-FTF ^FlfelF 

Repeat ftrFT t, PTftr ^FPFT ^ Contents FF Flow FFT Ft I 


Introduction 

ftktcTT eft ^fi 3TFT FI tl ftff Ft Information Ft ftftff Ft! 11 ^FtfelF FF FTFF-FTFF FF 
FJFFT3t Ft FFtoFT F^t F TFF F£FFT3t ^ 3TTFTF FF Fltf F ft^F tft t FJ F 

ftFttlcT pttt FFrFRTT FFT 11 FJPPT Ft 3TTFFFFFTT F FFF FFFF FTFFT FFefT 3TTft^FFF 
FFFFT F FkFF FF |T3TT I 

tlFT-tlFT FTFF FF ftFFFT FTFT FFT tt-tt vTFlt FF FTFF, FRF F t?T FFTF sflF FF t^t 
ct #F cJTTFTF F Flf^RF ^ FFFF ftl^FF FFFF Ft sflF 3TTFT F^FeT cFTFTF F FTf^RF tl Ft! 
FfeFT FtFF Ft ePTFF FF FJFFT FF Internet F^ FWT t ?F t?t ^ tlF 3TTFTF TTFTF tl 
F?T 11 Rft Ftft F 3MftFT FtfcT FTF 3TTFT ?F FJFFT FtfrT ct ^F t Ft Ft 11 

Wei FJFFT3t Ft ftcltt ^ Fttt FF ftFTFFFT FTF t F FT^Ff F^ FFT t felFFT FTTFT sn | f^FF 
FFFFT F FFFF ^ ftFFFT t ?F FF ftf^FF FJFFT3t Ft Store FRct FFFT Fflt eFTT sffF 3TTFT 
?F sptf FJFFT3TT Ft Computer FF Manage FRt 1 1 

ftf^FT FFFF SlfFTtf (Data) FF FTFTeH (Collection) FRFT sflF ftTF FF SlfFTtf Ft 
ftf^FT FFFF ^ FttRT (Classify) FR^t FFFF ft?tFF (Analyze ) FRFT FSF FftiF FTFF 
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F? vjf^RT f^FTF eRf cf?r stfft ftrt torft, ?ft ^ Ffi^FT TO Computer ??T w if Data 
Processing ?RFT to?T vJTTcTT 11 

an?r ?F FTFrfT t Computer to tofRi f^ipF torr ^ Business FT FTrof^RT 
Tj?FT3Tf toT Store, Manage ? Process ?Rir ^ feTR f^RTT fttft 11 Business FeT "steT FT 
ft ??T, Computer ??T aTFifr ??? Rl^liarf ^ <fk u i FrifT tor ^ Businesses if ?RTTFf ^ 
FTT3T-FTT9T 3T? Computer TO 3TffTOf£[TO FFf? 1%FT TORT eRTT 11 

tot ?f Computer to ffRft frrft to ftftettf tot totot toftT t, to tot frrft tot tot 
C omputer 3 TO Software Application ?> TOT if Represent TORTT ?rtt 11 Computer 
TORTT f^Rft TO fM\ Software Application ^ 3TTFR TO ff TOP TORTT t afR Ffc f^R?T 
FRRFT TO FTFIETTF TORT TORT ^ feTR Develop fffFT TOTT Software Application ^T TO? FT 
FR?T ?T, FT Computer TO^fT ifr TORT Result TORT Ffff TORTT 11 Fff Computer ??T FTFFT 
Wcfr ? FTFFT ?fr ftfTFFT t, % y? ?imT Software Application ^ 3TTTO? to ^T toft tofft 
t, TOffeTR TORFT TORT Ft^T TORT Result TO^fT iff TORT Ftff FRTT I FRfT Computer ?%TT 
Accurate Result Provide FRFT11 

elRh-i Ffc FRRFT TO FRTRTRT TORT ?Rf f?TR Develop f^R TO Software Application ^ 
Design if TOR? TORT? FT, eft Computer FTOT TOT TORfT TOT RTO? TO? FR?T Ppk erf F FTSRT 
F^T FRTT 11 TOT ff«rffr if Computer FeRT Result ifT ^ FTTOFT t, f^R# TOf if TORTT 
Software Application Develop TOTOT FTeT Programmer TOT fttfettf TOTT ?RF 11 

Computer ?f f^TOFFT f t Computer Calculations FT FRFf?T? TOTF FfF T?T 

FTTOeRTPjfTO ? cFft FT TO? FTTOcTT t, f^R# TO?f if ?RTRTf TOT TOTOfft FTFF eRTFT t aft? ff?TF 
FTTTOTRfr FFeRfT FFrfT 11 Computer Calculation FT FR?ffRT FeTffTFT TO^fT ifr F^f TOTOT t, 

RRT fto ffr Computer f^TFT Software Application ^ 3TTETR FF Calculation ?R TO t, TOT 
Application ?f ffT FeRT FF? ?f Calculations ?f Perform FRF ^ feTR Design FT f^TOT 
FFT FT I 

Computer Calculations ?f Fastly ? Accurately Perform ?RFT t, TOrfeTR 
Computer ^ fttff Business Man ?f Calculation ^ y(f[ ftrfr? fttfettf F?f ??T ftfrf 
F ff F? FTRfr 11 ?ft fferfcT if rto Business Man arrof totto? TOt ?rof ^ FTOffRT f^pfrof 
TOt Ffeft ^ ? 3TTFTRfr ^ ^ FTTO^ if FTSTF ?T FTTFT 11 

Computer ??T RTO ffTFTfr fcTRFTFT if % ffr arTF TOTTTFf ??T FF? ^T Computer ifr TJFFT3Tf ?tr 
FT? F?? FTFRTT I efffRT 'fRh ?RTTFT ??T RTO <f>-h 1 ^ ijt % f^> "f Ff^ RhTil Information ?f 
eR% FTFF FTO TOTFRT if FT ef, FT % FRTf ?f ^jeT FTT^ t, FT?f% Computer FF Stored 
F[FFT3Tf ?f Computer TO^ ■»% F^t ' 3 JeTFT 11 
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Computer qq Stored ^HTarf q?T qq? Business Man qrTerf qrq W qq ecff qqq q?q 
qq?qT t, qq? Business Man q?T delfM qr #T qiqfr q^TTfaqf qq WHT 

q^T qrqqT qqqT 11 ^fr 3fR ^ff wfcT rrft f^twaff qT q?Nq 3TM qq Business Man 
qr# qq wrer Business q?q qqT qr qT qqT, Computer qq arq^T Business t) qqqfspr 
ppHTSlf q?) Manage q??cTT 11 

qq Business Man Computer qq arq^r Business t) qqqfspr ^^-<1 Data q?T Maintain 

qrqqT t, rnfcF? qq arq^ Business qr qqqf^rq qnqqqfM q?r ar^fr qqq qr q cFfr qr qro q?q 
qrqr q arq^ Business qr qqqf^fq f^FRT eT qrqT I 


Data - Value or a Set of Values 

ar%q qszj (Facts) 3fq? (Figures) q qqfeiqS) (Statics) qq qq qp^p faqr qq qf^TT 
(Processing) q?q^T qq qq? arsf^ (Meaningful) qjqqT (Information) qRT (Generate) qt. 
Data ch^eildl 11 Data qH qT qFTf qq qq? qpjp (Value or a Set of Values) qTTTT t, 
f^rqrqT 3qq[q qq (After Processing) qq f^FRT (Decision) eTcT 11 

qqr qq? qqwq qrqT wi q?r q?)%?T q?q^ 1 1 qpqnq (0 qr 9 qq?) qpr qqr #cfr 1 1 
erf%q qft qq? cqqf^qr q?q *r qrq fcqT qnq, qr qq? qpHT Generate qRfr 11 qqrferq 
^r qpqqq Data 1 1 

an)q?r qiqT *r Small q Capital Letters qT qpr 52 Characters qtcr t, o)Rhq qfc ip# 
qq? ^cqqf^[q q?q *r q^T qnq, qr qqnqT qqqqf qq qrq?rfr 1 1 qqrferq ^ Characters Data 
11 

Computer *r qq q^f qr qrqf *r qrqqfe? Vfrqq qT) M¥q qra) q?t Store qrqcT t afrq qq 
qq Processing q?qqT 3qqqqq?qrgqrR Information Generate q?q^ tl ?tqr f^qft School 
q? f^FT Students qT) ^ qnqq?T^r q^fr qr f^fr Class q?fq-q?R t) Students t, 
qqqq Serial Number qqT t afiq % ftrqr Address qq qqT) t, qr ^ qp)) qaq 3T%q q?q *r 
Computer qr feiq Data t qqff^? f%qfr Student qT Serial Number ?f?T 0 ^ 9 ^ qp? 
3rq?f qT qpjq qr q>q *r Express f%qT qrrqr t sfk Student qq qrq q qqT Characters ^ 
qq? qpqqft«rq ^ qrq Express f%qT qnqT 11 

?qq 0 qr 9 qq? ^ qp? 3fq?f q?T qq? 3 rqqf^rq f%qT qnqT t qq f%qfr qq? Student 
qq qq? Serial Number qq qqqT t sfk qrq RRm Characters q?T qq? qqjg' ^qqR«rq 
f^rqT qnqT t, qq f%^fr Student qq qm q Address qq qnqT % I ^ qrq q Address fr 
f^Frqfr Student qT) qp? Information qqtq qr^cT 11 
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Processing - Generating Results 

Data 1% arsm, afR, Statics rt f^ntff f^R Rf rrrR-rr rrtt rt RRff 

Calculation RRTT, Processing RFRfRT 11 fffRft iff Processing if f^FT WT Ffrf f: 

Calculation f^ntff rtr Rf rIfft, rrtrt, rtjtt rrtt, rft ^rt 3Tffff I 

Comparison Rtf RH RFT, WFT, R[R, Positive, Negative, -nmisim t anfc I 

Decision Masking fcfRff Condition Rf smR m faufa #tt I 

Logic aiici^i]cb mR^ih Rif rift RRif Rf fen? atmiiii rft wt Steps 

RR RRT I 

RfRef 3TRiT cffr RJRT RRRT ft Processing Rff R>deildl 11 RfeR fcfjtfr iff RRRR Rf RFT Rif 
#if fcp fcj^fr Document if if RerfcRTf Rif RfRif Rft yffFTT rt rf? ^ttrt Rf Rnjn Rft anitfr 
(Ascending) RT 3TRitfr (Descending) RRT if cRRft-RF RFf Rft nfffTRT FT ^fr 
Processing t\ RRRt 11 

Computer if Keyboard Rf Rft iff Data Input ftfTRT RTdT t, RRT Data RR RR RRT Rftl? 
arsf pff FfRT t, RTR rr> 1% Computer rtf RRT Data rr f^ft rrrr Rft Rft^ Processing 
RT Rft vim; | 

WT Rf fen? Computer if R, a, d, h, a if RfR 3TSTR areFT-areTR Input fffn? RTTcf 
11 fen? it RPtt 3TSTR Row Data Rf RFTH 11 Computer Fn RTRt 3TSTRf RR Processing 
RFRf cjrRrcT rtr ^rt t afft F^f “Radha” rtr rrtr rfrt t mt fifr rrt 

arenjR RfRRT ( Information ) % I 


Information - Processed Data 

ftfTRT Data RR Processing FT ^jRft Reft t, RRf Processed Data RT Information RRTcT 
11 RRf if Rt eft fcfjtfr Data rr Processing Ft^T Rf rtr Rf arsftj°f mR“IH (Result) 
RTFT FfRT t, RRT ift "TJRRT (Information) RRFt 1 1 RRT Processing it Generate Ffif Reft 
fffFft Information Rf FR f^Rff ^RTff Processing if ftn? Rf Data Rf R>R if RRRtR if efRTR 
R^ Information Generate rtr RTRFt t afk if rr arpt iff RTff rt rrft 11 

RFTFFT ^ fen? R, a, m, K, i, I, I, e, d, R, a, v, a, n if Characters FR aRR-aRTR Input 
RRf 11 Computer RFef Fn R? Processing RFf> Ram, Killed, R Ravan RR RTTFT 
t, Rf f^> FRT^ fen? cftR a?efR ^jRTT3Tf Rf Represent rfr 11 R-flRb Ram. Ravan R 
Killed rfNf rr anr^ ann if R%°f t, ?Rfen? if #rf ^f rr rr rrn nff ^rtt t 
vri<s| feb i|f^ “Ram Killed Ravan” feTRT Rn? Rf Fn RRf ^ fen? ^ effnf iff rr t?r Data 
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$ rrr t, RT Processing ^ rrr 3TRR % w ?pn=r 3 Arrange R?R rf? ^rj 

tRH cfRct f | 


rrrt $ R# eft Computer *r rt ;trr eft ^RTRT RT Data ^ 3RTR *r Store RRt 
11 Rd Data *R Processing RRT t, ftRRf Generate RRft t afR ?R ^HTart ^ 

3TTRR R? RT f^FRT efet 11 Data RRR 3 R)t str, 3TSR RT f^TR Ft rrrt 11 Computer 
Tf 3TRT, 3TSRT RT f%rpft RT RTRT $ RR 3 Manage 1%RT RTRT 11 RFft Computer ^ 
RRif *T Data cTRRTcT Tf Rtt RTR RT RFTf RT RFT R^ ^fcTT 11 


What is a Computer 

Computer RFT ^fTEIectronic Machine t, RT f^nt efr RRjg" (fvJr^T Program RRT t) rT 
f^RRFT if Data RT ctszfr R? Processing RR^ Information Generate RRTT 11 

Computer *T Data RT Accept RRT sffc RR Data R? Required Processing RRT Rf 
felR f^Rft Program RT Execute RRT R^ RRRT Ftcff 11 f^Rft Data R? Mathematical 
R Logical fsfRTTR RTRT *T RRR RTRT 11 Computer *T Data RTF Accept RRRT rF feR Input 
Devices RfrfT t, RRfcR Processed Data RpfT Information RTT RTRR RRRT rF fefR Output 
Devices Ffdf 11 Data R? Processing RR WT f^TR Device RTR RRR RfRT t, RRF 
Central Processing Unit RT CPU RRRT 11 if xjr Microprocessor RFrt t, fr?Rf 
Computer RR f^TFT RTRct 11 f^Rft ^ Computer PlHfeifeiR srrtr #d) f: 

1 User eTRT Supplied Data Rrr Accept RR RRRTT11 

2 Input RR Data RTf Computer R^ Memory if Store RRR> Required hR u ih 
5tM RRRf Rf feR f^Rft Instructions Rf RRJR RF?f f^Rft Program RTf Execute RR 
RRRTT t, RT 1% RR Input RR Data R? Processing RR RRRTT 11 

3 Data R? Mathematical R Logical f^RT3TT (Operations) RT fshdiptid (Perform) 
cfR RRcTT 11 

4 User 3TTcRRRTT^RR Output rrr rr RRrTT 11 


Problem - Doing Something 

Computer eTRT RT f^Rft RT f^Rft RRR WH RT rrrtrt RTRT RRT ^ feR ft f^RFT 
RRR ^ Programs feR3^ 11 RHfeR RFf RR RRTT RRTT f% 3TTf^ RT 

Computer ^ ^ f^RT RTR RT Rf? RRRTT ^ ^ t ? 
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yfc TReT TRTT $ fcfRft wn y?T MR-^iIRcf yR, eft Computer yy yy ftRft 


^ wr cjft Perform yRy? ftRft yyyy yy yrr^ Result yTTT yR^T WrT t, ?r yyr wr y?T 
yyRyT yf y?y ^ ^ yry?cf 11 

^isRui yf fcry yt wnaff yy ypy yRyr, f^Rft liR u ih y?r Computer ^ Monitor yy 
Display yRyT, f^Rft ^ yyyy yS) y^ Calculation tt Comparison yRyr srfc ipr yRrt 
yyyf y?r yy wit yf ttc 3 ^ yryy) 1 1 yRfr yy yfr yy? ^ yRyr w t, yy yw 
Computer y* fery yy? yyyyT 11 


System - Interrelated Group of Units to Solve a Problem 

Computer yy? System Ffyn 11 Ry foyft yy? yT yy? Tt 3?R[y? y^yisff yrr ^ef?TFf yT 
1%yfr ersy yrr yro y?^r ^ fery y^ wy ?yy^yt (Individual Units) RieryR yyy yR yt 
sic) H, y) yy §<yi4yf y? yyy y?t System y>si dicii % I 

yrrf Hospital yy? System yfcTT t f^RT Hospital System yyy RTcT 1 1 Doctors, 
Nurses, RiRboHi Tt yyyRlcT RRm yyyRR, Operation Theater, Patient 3TTfc fMt 
Hospital System y5) f^py ^yy^yf 11 yfc ?y 3 Tt f^Rft y?T ^ yyft FT eft Hospital 
srsjy Ff?TT 11 ^ft yy? ^ Computer ^ yy? System t, Riy<£ f^Rpy 3?yyy R? 
Monitor, Mouse, Keyboard, CPU y yyyrT yy ynypT ym yR^r TT ypyRpr Application 
Software snfc Rr?r t 3fk ^ yRfr 3tprt 3 ReryR f^Rft ypRyT yy yy? yR?y yrmry yypy 
yR^ € i 
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DBMS - The Fundamentals 


Computer *T ffff^FR RRRT Rf Data Rff Store R Manage rtrt R^ feTT RR? Standard RffTRfT 
Rt \3MRhl 3 eTFTT FJfTcTT t, RTflr Computer RTR Mr ^ RRR Accurate R Up-To-Date 
Information Rt RTRT f^RTT RT RR^ I f^H Standard R?TRt Rt RRRTR *T #RT fMt wi 
Tt TRRf?tR Data RTT Manage 1%RT RTTTTT t, RR cfttRT Rt Rft ft Database 

Management System T?T RTTTTT11 


Mt TR R 1 ^ TT TTf^ff^TcT TJRRT3TT Rft RTR Tt RR RRR if store RRt R Manipulate RRt 
RR RRrt 3RRR RftRR R^t RTcTT t f^r RR “Group Of Information” Rft TR RTRtt Rt RR *T 
Define Mr RTF I TR RTRtt IMt rt Group TT RfRf^TR TJRRT3TT Rft RRT Tt RRT RRR *T R 
RRTT if^cR RftRf Store RRt RR RRTT 3FSR RttRR RTRT 11 

RRTITTR Rt feR RTReTT Rt Mt School Rt fcrf^FT Students Rft Information Rft 
Computer RT Manage RFRT RT, RT RR TR RTTRtt RTRR RTRT f^FT Students Rft 
RTRRRfM Rft T5t£-T?tt RRRT Rt RR if PlHld,THIT Store RRT RTRRt f: 


Sr No 

Name 

Aqe 

Sex 

Class 

123 

Amit Sharma 

15 

Male 

10 

234 

Rahul Varma 

16 

Male 

10 

121 

Salini Bohra 

15 

Female 

9 

544 

Silpa Roy 

14 

Female 

8 

534 

Prince Mishra 

13 

Male 

6 

532 

Devendra Bhati 

14 

Male 

9 


Rftt RR RR rk u H ^ Represent 1%R RR TTtt Data Rft rr rrst rc^ Group Rt RR tfrf, 
RT RR RR RRRt t ftr f^RT Student RT Serial Number 123 t, RRTRT RTR Amit Sharma 
t 3flR RRRft RR 15 RTTeT 1 1 RTRT t\ RR Class 10 th *T RRRT 1 1 

jrrft ?RR ^ RR RR RR°?T ^ Represent f^R RR 3FR Students Rft ^ft f^FR RRR Rft 
RTTRRtRrT RT rtrt RRT RTRcT 1 1 Database Management System *r srrft TTttRf RT rrrTr 
*T feTRT rtrt t R RRRF Tt TRRf^tR ^rt^ Rft RTRRifM rt Computer rrt Manage 
RTRT RFTT t, RR RTRRtIM RT RRgf 3 Divide RRTR>, RRt Logical Tables *T 

Data Rt RR if Store RT feTRT RTRT 11 

RR RR Computer RTR Mt RRTRT rt Solve RTRT R^ft t, RR RRTT RReT Rt RR RRTRT 
RT TRRf^TR RR grsr Entities Rft Identify rrtrt rtrt t, fftF# RR Computer rt Mange 
RRTT RTRcT tl RRTRRR ^ feTT Rf^ RR f^rff Student TT RfR^TR f^FR RRRT R?T 
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Information FTT Computer iTTFT Manage FRFT FTFct t, Ft TRT FTFFFT Ft felT Student FF 
Entity FIFT t, FTT fcfT FFTft WH Ft FFfffF FIFT 11 

FTFFFT f F^FTT FtFel TFT ft Entity FT, T[FTT Flfl fT FTFffl F# FIFT 11 f^FT TTFFF 
F?l ^f^-erfcRtf f f^r FTFFFT FI FFFffF TFT FI THFFT TTFFF FT Entities FT FTFTct 11 fpRTf 
FT Fff ft cZff^ct, fff; FT FFFT foFft ff#T Fftft«lfcr f TFT Entity Ft fft f Identify FT 
FTFFTT 11 

ftf fft Programmer f%F?t Business FT FFFffF Data FT! Computer FF Manage FTFFT 
FTFFT t, FF FF frtTFT Organization Ft feiF Application Develop FR FFT FIFT t, FFT 
Organization Ft 3TT£TfF FF f FF FIFT t ffr FFT Application FT FFFlfF Entities 
F?TF-F>TF FI 11 

"ffcfT fff^FT FFFF FT Organizations fff^FT FFFF FT FFF FTFf f, FFfeTF Rb^l FFT 
Organization FT fefF Fft “cfRTf, FFTJ FT FFFT TFT Entity FT FFi 3 Represent FIFT t, Ffl 
oFfteT, FFTJ FT FFFT fcfTFft ^FTf Organization FT feiF ft FFT Entity Ft, ffFTT fift^T Fft 
FtFT 11 

FFTFFF Ft fefF fffrFft School f Teaching FTFFFT FTeF Teacher FFT School Ft Database 
Application FT fefF FF> Employee Entity FIFT t, clRb-i ftf Fff Teacher Rffl Bank f 
3TFFT Account Open FTFFTFT t, FF fft Bank Ft felF Fff Teacher FF> Customer 
Entity Ft fttft 11 

ftf FF Computer f Rffl Entity Fft Represent ftfft FTFrt t, ff Ff fft Entity Ff ff 
C haracteristics FT| Identify ftfft FIFT t, fvfF? FF Computer FF Manage ftfft FfFrl 11 
ft Characteristics ft FFT Entity Fit Computer f Represent FTFf FT FFFF Fff f I 

FffTT FT FF Object F?r 3TFfr FF 5 f^tf^T^TTPf FT eTTSTf^lFFTR (Characteristics) Ftft t, 
fvtHF> FFFF FF FFT Object FTf Rb^l ^FFt Object f STeTF FFFTF FTf f I fRb RbFl 
FTFFFT FI FFFtfF Entity ft Ftf Real World FTT FTff FT FT|f Object FtFT t, FFfeTF FFT 
Entity Ff ft 3TFfl FF? Special Characteristics Ftrft t, ffTFFT FFT Entity Ff Identify 
ffiFT ff ftftft 11 Entity F?t ff Characteristics Ff fttfrtfft Attributes f?ft tftft t 
sftF f Attributes ft f FMF Ftf t, f^Hc^ FtFT FF FTFFFT Ft FTffffF Entity FTt 
Computer f Represent FRf 11 

ffiFft ft Entity FF Attribute. Information FF FF FTFFt T5 Tft ftFFF FtFT t, fftFt 
Computer FF Store F Manage ffiFT tftft FtFT 11 FF Attribute Ff FTTFFFFFT Field FTFT 
TFTFT 11 FF Fields f Ff?F ffrFft FT f^rfft TTFFF FF FTF FTft Data Store ffFTT FTTFT 11 
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fotfr yRRTT yf ypyRiy Mr RF Entity yr Rft Attributes yy Computer yy Mange yRR 
FfcTT t, yyft yryyyT *T yyft yyyy yr yf?T yrR Entities yr feR y^f Attributes yrr 
Computer yy Manage yRyr ytcTT 11 spy R-yfrr *T yFTFT Group yT £y yrR Entities yFTFT 
Attributes yrt Share yRrT t, Rf# Computer y Field yRT Represent Rftt fttcTT 11 f^Rft 
yFTFT Field yrr Share yR^r yRT ynfr Entities yT Group yrr Entity Set yr?T 'RTTcTT 11 

sy yyiRy yRT ?yr ^ f^rtt yrr yFRFT y?r yrrRm yRrr ti FFTefr Rr f%yfr 

School yy Principal yyyrT School *r yy^r yRT ypft Students y?r RTyyyfM yrr 
Computer yy Maintain yRyr fiscii t, ftRt Ry ^ RFT RrH Particular Student yr 
yFyRry miH y)iRiil y?r frrcT yr, yy yyr Student yy Serial Number yyr Student 

Database Application Software Input yR sfk Computer yyr Student yr yyyRfy ypft 
Information yrt Screen yy Display yR R l 

f^yft Database System Application yrt Develop yR^T yf yyeT y^f yryyf yyeT yRfyyT 
yrr 3ry#r yy? y^ Analyze yRyr ^ yyr chimi yFTT 1% ayfey yyr System y?r gyyr 
3yy?yyyy yyT t afty yyr 3yy?yyyy yrr ^ yR^r yr yyyRiy yry RtcFT Entities t y % 
Entities <fH—<fH y^ %? syiil spy yryyyT yrt yR yy yr R'sr efr yyr yryyyT y?r 
Requirement School yr Students y?r Information T?T t sfly yRfyyT yf yyyRry yysr 
Entity ^ Student T?T 11 

yryyyT y^ ypyRty Entity yy yyT Fei firt yiy ift ^ yyr chimi yTcTT 1?, Rr yyr Entity 
yf yyyRry Rft yryff yrt Computer yy Maintain yRyr 11 ^ yref fr yyr Entity yy 
Attributes yRr t, Rf# Fields yr yry Define Rftt fttcTT 11 

^1% ytyfr yyr yryyyT if g^r Entity Student t sfR rf student yr yyyRfy ^ ynyiRyi 
Rryyy yy#y yyr School *r Ryy ynyT t, yryyyT yr yyyRiy ynyiRyi 11 Ryft Student 
y?T ^sry: Rpy ynyiRyi ?r yryyfr t, Rf# ^ Computer yy Maintain yRyr School ^ 
Principal ^ fery wM ?T yryyrT t: 

// ================================================================== 

1 Student yy yR 

2 Student yr RyT yy yry 

3 Student yy Address 

4 Student y?T City 

5 Student yy f^TeiT 

6 Student y?T Class 

7 Student y?T Date of Birth 

8 Student yTt School ^ Join yR^ y?T Date of Admission 

9 Student y?T Age 
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10 Student ^FT Serial Number 


// 


ft Description fcfRff iff Student F?f Information ^ £<*^1 (Attributes) ^Ff 

Represent ^FRct t, Rm<p| School ^ Principal ^Ff FfTRcT Rf RT^cTf 11 ipT Descriptions 
^ 3ttetn m ?ff Pihi^hk RtRfp Fields 5TTFT FT TFFct f: 

// ================================================================== 

1 SerialNumber 

2 Name 

3 FName 

4 Address 

5 City 

6 District 

7 Class 

8 DateOfBirth 

9 DateOfAdmissiona 

10 Age 


Mi Met) i Rill $ cf>f Combined tft *f t^f, eft ^ Files armr *f RleFFT 
fMf ^ Student Tt TwfeFT FTFFFTfM ^Ft Represent ^FtR ft Rhc£| f^f School ^ 
Principal Ffr Rf TFFcif 11 ff TPff Fields ?rrff tffptt Tf twRft Entity ^ tjp 

Attributes Fff Represent FRct t, Rf# Computer FT Store F Mange Rftt ftftt ft 1 
TFT Ipr Fields cFt Title TFT fi Specify fR F ■Tl^ spFt Store Rby vjii-f ciiR 
(Data) cFf Specify efr ^ PiHij-dK Format ftft Rf TFFcTT t, ftT t^f tfftt f?T 
TTR^ff t: 


SrNo 

Name 

FName 

City 

Dist. 

Class 

DOB 

DOA 

001 

Rahul 

Mohan Lai 

Faina 

Pali 

10 

10-02-1982 

15-7-1987 

002 

Rohit 

Sohan Lai 

Bali 

Pali 

09 

11-12-1983 

05-7-1987 

003 

Krishna 

Gopal 

Desuri 

Pali 

08 

20-03-1981 

10-7-1987 

004 

Madhav 

Ram Lai 

Faina 

Pali 

10 

30-2-1982 

01-7-1987 

005 

Achyut 

Nand Lai 

Desuri 

Pali 

07 

12-12-1986 

13-7-1987 

006 

Manohar 

Rohan Lai 

Bali 

Pali 

10 

10-11-1982 

15-7-1987 


FTFFFTfM ^ STefTcTT iff Student F?f RRFP TFFTT F?f 3FFJ FTFFFTfM ^Ff iff Store FRFf 
Manage Rftt ftt TFFcTT 11 ^ ^ tffR t RRff Students tftft Attributes ^Ff 
Share FR Tt t, ^TffefF Students Ff ifTT TFJ? ^Ff Entity Set 11 Entity Set *f 
egef 6 Students 11 ?Tf tttM) ft Column f%rff Student Ff f%rff fft Attribute Ff TFT 
cFT Represent FR TFT 11 
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frf'PI f^fiT Name Column FT Student FF F^FeT FR Specify FTTFT t, sT#t FTF Ti 

DOB Column FT Student FF Date Of Birth Specify FR TFT t1 t ftf^FT Columns ftrrt 
Student Entity F^ ftf^FT Attributes FT Fields Ft Specify FR T# 11 

FTT TTTTtf ^ 3ttftt ft Ff# ff SrNo 001 ft#T Student Ft ^Hcbit ftft fttft ft#, cfr Ft 
Left To Right FeT# fT ?TT Serial Number FTcT Student FF PR Rahul TTPTT #fcTT t, 
f#TT# fcRTT FT PR Mohan Lai t sffr FF Faina PR Ft City t WI 11 City FT 
District Pali t tfr FF Class 10 th t FFFT tl Rahul Ft Date Of Birth 10 Feb 1982 t 
3fR FTT# ^ School t 15 July 1987 Ft Admission few tl FTtt FF ^ FTFtT t# 
3TTFTT IF ftf ttft# t ftr ^ TTPT°?r t# TTtt Fields 3TTFTT t Logically Related t, F^t 
FFTF tf TTtf Fields 3TTFTT t fteTFTT ftrrt RfT Student TT TRfftp TTtf FTTPFTTftFf FFH 
FTT T# 11 

ftf fitp TTT# Fields vjft fcfj 3TTFTT t Logically Related tf, fteTFTT ftrrft TFT Entity TT 
Related ftftR HW Ft FnPFFftFT Provide FTT# t, FT Logically Related Fields Ff ftt 
G roup eft Rf> Record T?T FTTFT 1 1 FFt Ff# FF ftWfr TTTTtf Ff 3TTFTT FT FT# FT 
TTPT D fT FT FT Row FFT Unique Student Ff Record FT Specify FTT TFT 11 ftrrt Record 
FT Database Management System eft ptft t Tuple FFT fttft 1 1 

ftf f#rrt TRW t FFT TT 3rf#FT Entities Involved #ft t, Tf FT TTtf Entities Ff 
Attributes FT Ftf ffttt Tf ftft 1#tft fttttt t sffr Ftf ffttt Tf fft Table fttt ft Entity 
FT Represent f#TFT fttpt 1 1 

TTTTm t FT# pf FF FTF TTFT# t f#T f#TTt TRW Tt TFpftp f#f#R Entities eft f#TP 
fttnww FT Computer t Store FTTPT ttcTT t, pp f##FPT3t Ft Entity FT Attribute FFT 
fttft t, ftTR Database Management System Ft PTFT t Field FTFT fttpt 11 f#rrt Entity 
Ff Attributes (Data Fields) FT FF TFJF FT f#r 3TTFTT t Logically Related #ft t, f#rrff 
TF Entity tt TRfftp Rlftn TjWTTaff Ft Specify ftt# t 1 fp Logically Related Fields Ff 
tfjf Ft Record ftft fttpt t, FT f#rrt Entity et ff Data Ft Specify ftft t, ftp# 
Computer FT Store F Manage ftw FW FfTTT 1 1 

FF FF tf TTFFT ct FfcT TTTT Entities Fpt Entity Set Ff Data Ft Computer FT Store F 
Manage ftw FTFT t, FF FF Entity Set Ff tfjf Ft Table ft Entity ft Database 
Mange System Ft FTFT t Relation Ff FTFT 11 FPt TTTF FTFf t ft# FT Fields $ F^JF 
Ft Record FTFt tl Records $ Ft Table FTFt t sfir Tables Ff TPp' Ft 
Database FTFt 1 1 
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Requirement of Good Database Design 

3TM fT Businesses Database System RR f^TRR t, RR?T 3RFT Business RT RTf^ff^TcT 
vjiM 0 iRi|'|' cfrr Computer RTRT Manage RRf t, f R^fT Accurate R Up-To-Date 
Information rrr RRf rt fery ft Computer rt RRRTR RRcT tl fvtTRf ft Business 
Corporations Computer rr srrf Business RT RRyffR Data Rt Maintain RRcT t, rr Rft 
Rt Rft RT Rft ffrft RT f^Rft RR f 3TFf Data ^ Report R?T RRTRR ftffT t, f^R# 3TTETTR 
rr rr Business Rt Operate RRf RTeTT Authorizer 3TFT cRRRTR Rt RRRffR RTRft 
eldl % I 

^RTfeTy f RTRft FT RTTRT t f% f%Rtt ft Database if Store ffry RTf RcT Data Accurate, 
Complete R ?R RR? Rt Well Organized ftf RTfty, RTffr RR ft ffrft RRRR ^ 

Information Rf RRTRR ft ftR fffR Format f Information Rf RRRR ft, RR Information 
R RRRffR Data Rf RRtt Format f Fastly R Accurately 5TO f^RTT RT RRf I 

ffrft "»% Database System RT Develop RRrT RTRR RTRRT RTETTRJR RSR ft rr f ?Rtt R[R 
RT err RRTT RRT ftRT t, ffr Develop ffRR RFf RTeTT Application RT# Local Area 
Network RR Use ffRTT rrt ft RT ffrft Web Site RT Data RT Access f%RT RRT FT, 
Rpff ft ‘R-erfrRTt 3 Database R RTRT ftf RRT Data Accurate R Fast ftRT RTffy I RTft 
Database RT# "RTer ft R rrt, Rff RT rr Database System rt ftfRT ffrft H^nfl Rt 
Rf % RRT RR Rt ffry RRRtft RRR RT?f t, ft ?f Database RT RTR ft RTRTFfFj^R 
3R& Rftft RT Design RRR RRft ftRT 11 

Rff Database RT Design RRRR rt, RT RT# ffTRRT ft 3TRR Program Develop RR feTRT 
RTy, RR Database System Rt ^TRT ftf Reft RfyTTffft RT RRT Rft RT RRRT 11 ffrft 
Database Management System RT RRRffR Application f RrrrI ft RfynffRT fRT ftft 
t, RRf Rt WRTRR yfRTffft RT RTRT Database RT RRR Design ft ftRT 11 

RR ffrft Database System Application RT Develop RRT RRR Database Rt Design RR 

RTTRE||f)^c|R ^RTRT ERR Rft f^RT RTRT t, RR Rf^R f RR Application RT RRRffR f^RT 
RRTTR Rf Rfynffft RT RTFRT RRR R5RT 11 

3TR^ Database Design RT RRRR ^ t rr Database System RT Develop RR^ RRR 
yRfrr rrr $ r rtreii^^cIr Database rt ^r rr? ^ Design r^t, yft yft^T 3 rr rt 
RR y^?TF% ^RT Ry R^ I 

^TT yRTT RT Database Design Ry^ RRR TRT ^R RTR RR Focus RRRT RTRT t, fcfr rr 
f^TR Organization R RRRf^TR Database System Develop rr Rf f, RR Organization f 
ffl^FR RRTR cf RTRf RT fcfTR RRTR ^ ^JRT f%RT RTTRT 11 
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pfc Organization f^T RT WT PRPT t, RRT F^ RT Organization PRT 
f%Rft PR? P?T q^M^l PP RTFHT ?ff PRPT P??T t, FT PlRdd RRP RT PRT Organization ^ 
PPF PR^T P^ pfp£ Pf to pr Develop 1%PT PPT Database System ^ pf^FF f%Rft 
PR P?l ^ P^ll^l ^PT P^t P^PT I 


Effects of Poor Database Design 

PP? Database PP Design f^TT PPPR RT f%Rft Database System Application *F p?? Pf?T 
ft FFPnjyf Roll 3TFT PRPT t, ?RT FTP Ft FP PF RTTFPF Rt Business Example pTRT ft 
RHF RTPTcT 11 FF pft Business Example et R% t, ^P=T^T PF PfP fT Poor Design PRT 
Use 1%pt pft t sfR ?Rft Poor Design ?T pprf ftf¥p pppr P?T P^TT^RTT Generate FTcit 
t, f^P# pF-pF frpT wrai ppt 11 

FP Business Example PRT FFf “Music Store” PTF f^PT 11 sTRT Business *r PF Music 
Store f^FT Titles ?T CDs P DVDs P?T Selling PP PPF prpt 11 ^ Music Store Mail Rt 
3TFT PTeT Orders ?T PPPR pr Titles Selling PP PPF PRPT 11 ?RT Business Example *r 
HP ft pttf Customer f%Rtt Single Item PRT Purchase PR^T ?T ferp Order tfpT t, Music 
Store PP PF Employee f^TH Form PRT Fill PRPt Customer ?T Order PRT Computer PR 
Data ?T R>p 3 Store PT Record PR efPT 11 


Customer number | | Order dale 

First name 
Last name 
Sirs at 

City. Stale Zip 
Phene 


Hem number 

□ tern shpp«d? 

Title 

Price 




^1% FF Rf PH R# t 1% Music Store PR 3TFT FTef Orders Mail pTRT STTcT t, $FfeiR PF ft 

City RT PP? Customers Orders 3TT RTPFt 1 1 spp Music Store Software PR Customer 
ptt Uniquely Identify PRf ?T ferp PF Unique Number Assign f^PT PPT tl FR 
Customer PP Unique Customer Number Create PRf ?T ferp FR Customer ?T Pincode 
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Number Rf rtst RTR Rf rrrT t?Tr Character rtt Use fffrRT vJTTcTT t 3fR rtr rT rtr 
c?PT Digit RR rrt Sequence Number Specify fffRTT rtrt t1 

^TFfr Rft Krishna RTR RR Rfft Customer f^Rft Item R^ feTR sTTT Music Store RR Rfft 
Order tcTT t sffc RR Customer 123456 Pincode Number Ret WR t WI t, eft vRT 
Customer Rff Identify RRt Rf feTR RRt RTeTT Customer Code 123456KRI001 ttRTI 
Sequence Number s|TT <n id Rt r^ri t fcfr rrt iff t ^6-1 Riel rrt ifr RTR R> RT 

Customer rtt ^ Music Store RTTT Uniquely Identify f%RT RTT TTRRTT t 1 

RTR Music Store t Titles Distributor TT Rtf RRT Title 3TTRT t, eft Music Store RR rrt 
Employee rr TTtt Customers RTT Search RTRRT t, ftTRTft RTT Title R^ feTR RReT R tf 
Order t R3T RTI ftry RR Employee RR Customers Rt Computer t Stored Order 
Data R^ 3RRN rrt List Create Rttrt t sflR Form RT fr^TR “Item shipped?” Check Box 

t rrt ‘X’ Place rtt ^di t, RTT ^R RTR RR Signal FtcTT t f% M6el Tf 3TTR Order Rff 
TJR RTT f^RT RRT % I 

RRefT rrtt t t^pr RT Music Store rr ^ Management rttr?T rff r;srt r TTTeT eTRRT 
t I Rtt RRR RR? 4 Software RRR 'tf cj 1<F RTR Tf RRRT t | elRb '1 ^R>—RT TTTeT RTR TjTT 

Software Tf Serious Problems tRT tft ePTdf t1 

Unnecessary Duplicated Data and Data Consistency 

Music Store Database t RfR RTR Data RR-RR 3TRTRRRRT RR Tf Duplicated Form t 
Input RRRT RRRT t sffr RRT tf RRRT Rf Data RTT RR-RR f^Rft Database t Store Rrrt 
Tf ffff^FR RRRT Rt RRRTTR tRT tTcfT t, ftrrTTf Database RTT Manage RRRT RrftR tt 
rttrt 11 f%rft Database 3 tf rrttt rT Data Rff rr-rr Store Rrrt Rt RfffrRT Rff 

Data Redundancy RRTT RTTRTt1 

RTR tf Rfft Customer Music Store RR Rfft Title Order RRRT t, RRTTRR Form t RRT 
Customer R^ Order Rff Record RR feTRT RTTRT t 1 f^RT Customer ^ R^FRTT Order 
Place fcFRT t, ^rt RTR R?T rttrrt?T ^ feTR Order ^T rt^ Customer rr rtr. 
Address R Phone Number ^ Order R?T Information R^ RTST ^T Database ^T Store RR 

feTRT RTTRT 11 

3TR rrt Customer rrt ^ t?iitrt rr Order rr rtrtrt %, ^RtfeTR Rfti? rrt 
Customer RrcirI RR f^Rff Title ^ fcTR Music Store RR Order ^RT t, RT RR RRT 
Customer R^ RTR, Address R Phone Number RRT Form RR Fill RRR> Order R?T 
Information ^ RTST Database ^f Store RR feTRT RTTRT tl f^RT^ RRT Customer R?T 
Information RR RR-RR Duplication RTRT tl 
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ftf trt^ Database *T TRT FRF FT Duplicated Form Data Store FT FT? FfrT t, FF ITT 
TRT eTTcT FF sfr frft vji^^ FT vjTTcTT t 1% Duplication Form Store FTeT TPft 
Data FF FR FRR RF *T Database *f Store # I 

^TT^ ftrT *T ft#, cfr fffjtff Customer FRT fffF RRT FTeT tr Order FTT Music Store 
Application % Store fttcT trf Rt ft ftf ff ?fr rert RRffT rrt t 

Customer Ff TR Order FRFF FR, Address F Phone Number FF> tM T?f Store 

u1R I 

TRff TRF FT FFT Single Title Ff f^R f^FRf ^ Order Place fffR RTct t, FF R^ff Orders 
^ Title Fjf xjcfj off Character Ff ffr-Ffy Ff ftfFT FFT vfRTT Type FRFT frv& RRT 11 
^ Ffi^FT Ff FjRR Input f^RTT RFT WT Duplicated Data Consistent (ftFFRffF) FT 
vjTTcTT 11 

tM-tM Database ff Data ^rsm ftrt t, TRT !iw cp?r Constancy ftT Maintain FjRTT 
FFFff TftFTeT Ft v^TTcTT 11 WFTcR Business Oriented Database Software Case 
Sensitive FtrT t, f\fRF Uppercase Letters F Lowercase Letters ReTF—3RTF Behave 
etJ'ict € I 

FF ff FR RFTrT t fcfj Music Store Form Order F?T Entry FTRT FTeF Fjfle ^ Operator 
FFTT Perfect Typist Fff FT RFTFT, Rt f fR FR FTT ?FR RF RFf fcfj FFRT f^RT 
Customer Ff FR F Fct if F?RFT Character Capital Letter if feRFT FT 3fk F?lFTTT 

Character Small Letters 3 I 

FR fterfcT *T f^Rft RF T?f Customer Ff Orders Fff Entry FTFcT FRF Ffff RF ^ 

Character Ff Typing FF Difference FT FFT, Ft Database Software RF T?f Customer 
Ff FT 3RR Unique Record Create FR FTFRT 11 

FFRFF Ff f^R FRefr fcfj “Rahul” F “Rohit” FR Ff Ft Customers “UMI 10” FR Ff 
Title Fft DVD FT Order Music Store FT Place FRcT 11 Typist RF FT FTFT Orders FTT 
Music Store Application Ff Form FRT Database ff Store FRFT t, FF FF “Rahul” FF 
Order Specify FRTt RTF Title Ff f«TR FT “UMI 10” Character Combination FF RFR 
FRFT t, RFf^j “Rohit” FF Order Specify FRcT FRF Title Ff RTR FT “UM110” 
Character Combination FF RTR FRFT11 

3TF FTFeTT 1% Music Store FTT FF Customers Fft RTFFFff FTFT FFRT Fff FRFFT FFTfT t, 
f^FFf^ “UMI 10” FR ^ Album FF Order f^FT 11 Music Store Software ^ ?R FR Fff 
RTFFFfr FTR FR^ ^ feR Ff^ Typist “UMI10” Character Combination FF FFR FRFT 
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t, cfT Application BNT Generate RR BTeff Pending Orders cp?T List 3 “Rahul” Bft 
Order Display bR Rbt RR BfR Typist “UMI 10” Character Combination bft bRpt 
BNBT t, Rf “Rohit” bft Order Display bR Rbt I 

BB fRrfR R BB TFT^T TFBfR t fR “Rahul” B “Rohit” RlRf R R fRRf BB^ R Pending 
Order bR R \jimbbR if Music Store Application R TTBFBT 1 1 RntR fRRf BT fRRf 
Customer R Order bR Request cfr 3T?jR R RfRf I 

BBtR Current “Music Store” Application if B^f btb bR Ensure bnR bR bRR ctot-stt bR 
t fR Database R Data Bef R Duplicated Form if Store BT, elfRd Duplicated Data 
Rf Consisted Form TOff 1R?BBRm TOT R Database R Enter RR RN toRbb TFBFn Rf 
MWj Generate bR RRf I B^f BBTO Rf TONBtRf <tfT Solve BfRf R fen? R bRR 
BTOTTB if fR? NT BTBfR f: 

BBeTT bRbft if t fR Data Duplication bR Reel'll R BtR vJchi Rbft NT? I BN Solution R 
bR if BB 3TFf 3fR 3TOff cNB R I RfRB BBT if NTB eFTT NtoR RbT fR fRRf R 

Database Application R Data Bff Redundancy Bnff Duplication bR ^jR cNB R 
Eliminate bfbbt bt Rr tpbb t afR bt R bnbR ntoto RR tl btR bb Database if 
sfTBT BfB Data Duplication R RdT R t, Rf fR fRRf Rf Database bR Rbf R Manage 
bfbR R Rn? cfftoR Rf Rbt 11 

F£TTTT bRbft if t fR nb R fRRf Order Rf Entry Database if R, R RR Rftt ctRRfft 
Rbt BTfR?, NT if Verify bn btR fR nb Data Duplicate Form R Enter R, BB Data 
bRnt NT R BBFn R Database if Store R I 

BBF Well Design Database if BN RfR Solutions Rf Use fRBT NTBT 11 Duplication R 

Rbt RR BTeff ^ttR bfbbbt if t fR to R Information Rf bn-bn Store bnR R 
Database Rf Size bb ntR t, BBffR to R tot? R Data, Store RR R fen? Memory 
R bn—bn Storage Space RR 11 

eFfRn RfR ton Disk Space bbR bbR bR t, fRdRl bbR bfbR Rf, B^fR? 

Storage Space Rf bbb R fR? Redundant Data Rf Eliminate bnbt vjchi bbt bftnt 
bR t, fR?RT Database Rf B?eidi R Maintain bftot l 


Data Insertion Problems 

Music Store RR fRcfR Rf Database RR t, RR fR Publication sufR, bR fRdR Rf 
Titles RR t, bbRT f?bf List bbR t, RntR BNT if BBT BeRTT t fR bbt Music Store bt 
Publication T? fRn-fRd Titles R Items dMei^T 11 fjbtbbn R fR? nb Rf fRRf to 
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Title eft CD/DVD Market ft 3TFT Reft ftft t, Music Store m R? Title ftf 3FTft 
Catalog ft Add RTR ftcTT 11 

ftR sftft cTT? ft fftftf Publication ft R^r ftf ftft ^ Book Publish ftfftf t, ^fT 
Publication ftf ftf srftr Catalog ftr Update rtr R5?tt tl fttTT ^rfeR fftR rtht t 
?nfft Music Store TT Book Store ft Customers R? Title ftf Advance ft Order R? 
'M't) I 

Catalog RF ftftf List tfftf t, R^I'M-h ftft Music Store TT Publication 3TFT Items eft 
List eft Store <^<11 t, difft RT srcft Customers eft RH eft RRRTft ft Rft fft 
Rtrft rr ftftr-ftFT ft Title ft Item vRei&T t1 

ftfft fftrr Music Store Application ftr rtrrt ft tr ft vRifti ft ft ftr t, Rtrft 
fftfftR Titles ft Catalog ftr Maintain Rftr ftf ftft czjcrsit Rft t, ^rfeft R^r ft Market 
ft fftftr r? Title ft snft ftr T[RR ffterftr t, s>r Music Store ft rf Employee Rrft Rfft 
Catalog ftr Update rrtt t ftft Rrft Titles ft Updated Booklet ftr srrft try 
Customer ftr ftR ftRT t, RTfft Customer ft rr R? Rft fft Rtf ftftr-ftftr ft Title 
Order Rftr t 1 s|R Catalog Booklet ft Rpr Rft Pages ft RRcT t ftft R? Page ftr 
Music Store RT ftft Employee Rft “Copy Paste” ftr yfftR RR ftrN RRTT t1 

3R THeft fft tR ft Rftf t fft ft Catalog Booklet Database ft armN R? wr ft fftTR 
ft RTT I ftfft fftfftR RFTT ft Titles Database ft Stored ftft t, ^RfeR ^ Catalog 
Booklet ftr Database ft 3TRTR R? cftrN r? RRt tl ftfftR fftr ft RT Current 
Database ft smR r? ft tft Rtf r? RRcT 11 Rrft ft rtrt ft 

fftft ft Catalog ft fftftr ft Title ft RftftfR fftftr m ftr Additional RrRRTfftrf ftrft 
11 RRRRT ft feR fftftr Title ft Singer, Music Director, Financer 3TTfft ftr RTrRRTfftlf 
ft RRrfT t ftft Title ft RftftrR rr? Extra Description ft RRcif 11 


ftfft Rrft Music Store Database ft r RrTRRTfftff ftr Store Rftr ftr srrr«n Rtf t, 
RtfeR TTPR^TT ft nwr ft rr t R Rrft Music Store ft Database ftr Modify 
R?ft RR^r rr Fields Create r? rr?t 11 ftfftR ft RfTRT ft ^ft RT? ft Catalog Create 
0ft ft RR Rtf ft i I Tftffft RR ft Title ftr s|gd Rft Customers Order RT RRcT 
11 

RT fftftft ft R Order ft RPr Title ftf fftftFT Descriptions ftr Computer ft Store Rftr 
ft Data ftf Redundancy RT^ft sfR ftft ftftef W ft Customer ft Order ft fftftf 
Title ftf Information ftf Store fftrT RTT ft ftftT ftf srh tsrt ftnr fft fft^r 

Title ftf Extra RFFfftftft ftf fft?T Customer ft Order ft Specify fft^TT wu t, ftr fft 
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RRT HI^RM RRR 11 


WRl ^ t f^r RRR Music Store Application R^ Database Management System 

Tf ^ff RTfs? crrrstt ^ t, RTrtrT RWfT Title RTT Advance ft Database if Enter RfRTT 
RTT RTR^ I RTR RRT rtTsj Customer RRT RR Title RR Order Place RT?T Rtrrt t, RR rrt RRT 
Title RRT Database if Store RT?f f^RR RTT rr-mii t sfr? RTR rr> Title Database if Store 
RT?T RTRT, RR RRT Updated Catalog Booklet Create RT=rf f^RTT RTT RTRRTT I 

RTTST ft Customer RR RRT RRT Title RR Order Place RT?f rtr RTRRTT RTR RRT f^r RRT 

Updated Catalog Booklet HRR RT FT, RRl'Rb RRT RR Title R?f RTTRRRfr Updated Catalog 
Booklet Rf ^T rtrt ^TdT tl ?RT RRIT RTf Database Management R?f RTRT if 

“Insertion Anomaly” RRR RTTRT 1 1 

Data Deletion Problems 

svRpf strt Music Store Database Program Rf RTR Data RTt Delete f%RT RTTRT t, 
RR iff Rr? RfRRRTR RTTRif 3TR?f 11 RTRefr f% RRT Customer rTrrt RRT Item RR Order tRT 
1 1 Order RTT Process RTR^f R^ RTR Rpft Order R?T Entry Music Store R^ Form RTRT 
Database if rtr ‘^if rT rtr rrt rrtrt t 1% RRT Item RTT Manufacture RTRif RTef 
Manufacturer if RRT Item RTf Create RRRT RR RR f^RT 11 s>RT ft«rfcf 3 Music Store 
fM\ tfr Customer RTf rr Item R^f ifRT RTRTRT, f^RRT ?RT Out Of Stock Item RT 
feR Order f^RT 1 1 

3R ^ Orders R?f Entry Database if RRef Ffcff t, ^RTfeTR RR Customers RT 
Order R?T List if Rf s>RT Item RR Reference Database Rf Delete RRRT RTRT, RR 

Particular Item RT feiR Order f^RT t, RTT f^r RTR Available R^f 1 1 

f^R eflRf if rttr RTT^ Items Order f%R t, RRRT Order R^ List if Rf RTRef s>RT 
Unavailable Item R^ Reference RTf Delete RRRT TTfRT, RTRf^r f^TR eTPff if R^Ref sT^ff 
Item RR Order f^RTT RT, Database RT rrrT Order R?f List 3 Rf s>RT Item RR 
Reference Delete RR^f RR RRR^ Order if RTf!? Item R^t R^fRT, f^T^ RRT Customer RRT 
•j^T RR RT^ I ^RT "ft-erfcr ^ ^ Customers RR Order ^ Delete RR f^RT RTTRRT I 

3TR ftrf^FR Customers R?T Information ^ RR^ Order R^ RTR ^T Database 3 
Store Rlrfr t, ^TTfeiR Rfc f^Rft Customer ^ RR Unavailable Item R^ feTR Music Store 
RRT First Time Order f^RT RT, RT RTR RRT Customer RR Order Delete RPTT, RR Order 
R^ RTR fT RRT Customer R?T Information ^rf Delete RT RTHRfT I 

^RT f^-erfrf ^ Music Store RRT Customer RRT Rft^T ^T RTT^ Catalog Booklet Rff ^IRT 
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'H 0 j|i 3fk Music Store 0 T Customer xpr Link ^ ^TTW, xraTfcfx ^fT Customer 
xfxt Address xjxTff Un-Fulfilled Order ^ 7TTST f?T Delete FT xpxT f | Database xj?r s^?T 
Problem xjrr Database WT “Deletion Anomaly” xjyyxyr 11 


Meaningful Identifiers 

Database W sfk TFR^TT t xxfr Customer 0 t Uniquely Identify xjyyxy ^ 
fefx? Create f^xxr xxypr crr^T Customer Number 1 1 sRT Database f^ft xft 
Customer ^ Uniquely Identify cfr^ x£ f^yxr xt^ 0 f use f^TT W t, 

^fT Customer ^ xypy xr City ^ Pincode Number xyrr Use fxfxqT xxttxtt 1 1 

3^ ■THefr ftx x^ Customer City 3 « t, xjxyy City ^ 3 

wt vjTTcTT 1 1 sRf fxt«rfcr xj^fr Customer 0 f Identify xpyxy f^rxr ^ xr^ 
Customer Number Create f^TT x^ttw, xxfr f^x City xft ^rf^?T #xn l 

^fTT^ sRT Database xr^ Customer TT ID FT x3TTxj^f xxft xr^ Customer xyrr 
Refer xF^fff I 

xTReft f% xr^ Customer Music Store xyy xt^ Order Place t sfk ^0 xnx 
3tx^fr City Change xjyy ^?TT 11 3 R zrfc qu Customer 3 ?xyxft city Change xpy ^ 
xrrr ^ xxtfrt ^I 6 cii t f% Rhd^l Order Music Store xyy Pending t, fxJRTff items 
xtxr Music Store ^ xj^t Customer xyrr Serve xyyfr 1 %xtt 11 xj^t Customer ^ Pending 
Orders xj?r xxrHXfXTff xjyyxy c£ f^xr Music Store xjyy c^y Operator xxfr f% Music Store 
Software 0 t Operate xjyyyyT t, xjxt Customer ^ ^01 Customer Number xj^n, XTTf% 
^ Customer Number 3TeT Customer ^et Transactions xj?r List xyyy I 

^jfxfx Customer 3T^T W7 *T T?cTT t, wfeiT ^01 Customer Number Change FT 
xwr 1 1 "R-erfcr ^ srxyxy Current Customer Number xj?r xxrFraxTfr ^fT Operator 0 f 
^TTI f^RTXfXT ^efsr if t f^X TfiT? ^ 3TT^ ^ x^ Music Store XR f\xT?Ff 
Order Place f^xxr f, xj^cffr xxTFraxr?f ^ ^^0 Current Customer Number eTRT TTPTT 
^Pff, crafflx % Orders xj^Pf 3 Tx^ ^ f^xr sfp x^r ttf? % ^ ^ 

Customer Number ^TNT sfT I sRT ‘R-erfci Customer ^ TH XT 0 cTT t f^x ^^01 

Order Music Store 0 t x^f ^3rr l wfefT cr^ Customer xj^ff Order 0 t f^xy x^ 
Music Store xr Place xpy | 

sRT f^erfrr xr^ Customer x^jy Order xj?r Entry Music Store Database 

FT xxTTXTxfr sfk XXR ^xy -^ff Orders xfxr Music Store eTRT xjyy f^T x^ttw, XR xr^ 
Customer xfxr xyyfTH Items xj?T TT Copies TITTT FT xxnxrxfr, [^^ 0 °) ^rfr Copy xfxr ^wyqyyTTT 
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RR Customer ftR Rf Music Store Rt Return RR tRT sflR Music Store RR 
Transportation Charges TRf RRR RRRf Rft I 


Entities and Data Relationships 

Database RR RSJTR RfRT t, ftrRRf Data R^f RT R^ReT Store f^RTT RTTRT t, RfeR? RR Store 
Rtf RTef Data R^ tfR Rt STTRtrf Relationship Rt Information Rt tf Store ftRTT RTTRT 
11 Database ^ Concept RR 3RRN it t f^trt rrtrt tf RRff^R RTRRRfM Rt 
RT% R|pT RTT^ User Access RR Rt Rf RT ftR RTt RRT User Access RR? RRT FT, User RRf 
^TTcT Rt f^RTT RT?t Rt RRT?R Rtf tftf t 1% TT^R^TT tf RRff^fR fcfl^FR RRR? $ Data 
Computer t f^RT RRR? Tf Store FT Rt 11 User 3TFf Database tf tff>TR PR Rf 
Data <pf r^rr y}R<t| Relationship Rf RnRT? rr Access RR?Rf tfftR RRR? Rt Database 
Related Information Generate RRRT tl 

eieiiRh User RTRt Data RRf Logically Access RRRT t RTRfcfj Data RTRRR t Physically 
Store Rtf 1 1 RTTfefR User R Database Rf tfR Rf RTTRtrf Conversation RTf RRT ^TT^ 
Form t Translate RRRf RRT ^TT^ RTf Available RRRFf RR w RRT Software RRRT t, 
ftrtr Database Management System Software (DBMS) RRR RTTRTt1 

RR f^RT Formal Way RTf Use RRRf ftftR RRR? Rf Data Relationship f^tff DBMS 
Software RTf Express RT?t t, vRT Formal RtfRf RTf Data Model RRT RRcTT 1 1 RR f^RT 

Relational Data Model RTf RR RTRRT t Rtt, RR RfReT RF Formal Structure tf tfRT1 1 

RTF?) RRef f% RR fftrff Database RTf Design Rtf, Rt Store f^R trfT RTef ftftR RRR? 
Rf Data Rf tfR Rt 3TTRtff Relationships RTf Identify RRRT tfcTT tl RTRRTRRT ftf^RT 
RRR? Rf DBMS Softwares RfRef RR> tf Data Model RTf Support RRt 11 RRTfefR RR RR 
f^Rft DBMS Software RTf Choose RR Rt Rtf t, RR RR RRRR t RTRt Data Model RTf 
tf Choose RR Rt tfcf 11 


Entities and Their Attributes 

RR tRT f^TRTRt RTTRRRfM RTf RR Data R> RRT t f%Rt Database t Store RRt t, 
Entity RReiTRT 11 RRTt Music Store Application R^ RRRR Customer T^F RRRR RR 
Entity t RRff% RR Customer Rt Related Data Rt Database ^ Store RRt 1 1 Entity 
RRRT R?tt Physical RR^ tf RT, ^RTT RRntf Rtf RfcTT 11 

fftRT Rt ftRt tf RRT RRg Rt tf RR Entity RR RTRtf t, Rft 1%Rt Physical Entity Rf 
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Related FT I RRdWl ^ feFR fMF Bank R Account ^ RR Entity RRRF t, RTFf^ 
R RR Physical Person RF RRf^FR ^FR 1 1 

1R Entity rF Data ifFrF t, RF RR Entity RT Describe RRF 11 Entity rF ^R Data 
RF Entity R Attribute R?F RFRF 11 v3^igyu| ^ f^r Music Store Application rF 
RfRT *F RR Customer RF RRRF Customer Number, First Name, Last Name, Street, 
City, State, Pincode R Phone Number eTFR Describe f^RF vJTTcTT 11 ^ R^fF 

Data Customer Entity RF Attributes 11 

RR fr f^ff Database *F f^ff Entity RTF Represent RR Rt FFtrF t, RR RFRFR *F RR 
f%^fl Entity RF rFrr Attributes RFF F?F Computer *F Store RR RF FFrF 11 Attributes R 
1 $rf Group RFF f^F f^RfF RR> Single Real World Entity rF RR RRFFFRR RRF Describe 
RFRR t, RF?F Attributes R Group RR Entity rF jPiri f^ft ^ 3TR Instance RRF 
Represent RR RRRTT 11 

RRfF rF Attributes Rahul RFR rF Customer RRF Represent RR RRFcF t, ^ ^F 

Attributes Rohit RFR rF f%^fF ^RF Customer RF ^ Represent RR RRFct 11 RRFFRR rF 
feR Students Entity R?F f^TR RTRfF *F RR Student Instance t 3ffc R^fF Instance RRFR 
Attributes RF Share RR Rf11 


//*==■■ 

SrNo 

//== 

001 

002 

003 

004 

//== 


Name 

FName 

Add 

Dist. 

Class 

DOB 

DOA 

Rahul 

Mohan Lai 

Faina 

Pali 

10 

10-02-1982 

15-7-1987 

Rohit 

Sohan Lai 

Bali 

Pali 

09 

11-12-1983 

05-7-1987 

Krishna 

Gopal 

Desuri Pali 

08 

20-03-1981 

10-7-1987 

Madhav 

Ram Lai 

Faina 

Pali 

10 

30-2-1982 

01-7-1987 


Rfc ?RF^ ?R Database *F 2000 Students FFrF, RF ?R RFRfF RTR 2000 Students 
Attributes rF Collections FfrF I 


Entity Identifiers 

Entity RT Describe RRf RTeF f^f^FR Data RT Database *F Store RRT RF 
Purpose R^F t f% RTR *F f%^fF Information RT Retrieve RR^F rF feFR Use 1 %r 
RFRRT I 
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mm RcTefR t ^3TT 1% mt ftRft RT ftRff cTfftf tf ftRff T?m Entity mf ftRff ^rrt Entity 
Tf 3feFT Represent rrrt trnr RTfffr mf sp?T RTcT tf fen? Ensure FT rntf, f% mr ftm 
Entity Rf Data mf rrt RRRT RTmf t, mf Rtf Entity Rf Data RTRT tft I 

vKiS'^i tf fen? nHefr f% Music Store tf Database if Krishna RTR tf tf Customers 
t | sr Rft Krishna rr Rf Customer Rf Order Rt RTTRRRff rtrt RRt Rf fen? Music 
Store if Searching cf?f nm?, tf Music Store Application fifRT Krishna Rf Data Return 
r^rt? ^fcf> RfRf Customers Rf rtr mh t, ^rfen? Music Store Application R7RT tf 
Customers Rf Orders Rt List Rff Display 0 ^ 11 1 

4-ifi'Rb mrit mff Application if ^tt Rtf RtfRR Use Rtf fiRTT rrt t, ftRRf Music Store 
Application ciffwci Customer Rf Orders R?f ft List Display R^ I f^eifcT if Music 
Store eTRT Return f^RTT RFf men Resultant Output Inaccurate tfRT l 

Music Store Application if snn rfrrt Rf rrtrtr Rf rr if m? Customer Rt Rm Unique 
Customer Number rrtr ftRTT w t sfk RfR 1 % fffRff Customer Rf Orders Rt RTTRRRff 
rtrt RRtf tftf t, rr rr Customer Rf rtr Rf rttr rr RRRf Customer Number rr 
R tfR fffRTT rttrt t1 Entities Rf Groups if tf f%tf Particular Entity mf Identify RRt rr 
t Tm nfn tf Common RtfRR t, RRfft? ftRff iff Database if Rf Customers Rt Rm tf 
Customer Number rrtr Rtf f^RTT rrrt t1 

Particular Entity Instance Rt Identify RRt Rf fen? rr Rm ^rr cit<Ri iff Use rr RRRf 
t, fvjRFf ftRff Customer Rf First Name R Last Name Rt RRRf Telephone Number Rf 
rtr RftRTftR rr RRtf tl ftRff Entity Rf mr Attributes Rf Combination rtr iff 
Customer Rt Uniquely Identify ftmT nn rrrtt t1 

efftm mff RtRf if iff mf rrrttr t1 wtf t f% rtr identifier rrt r Tricky tfRT t, rr 
mTTRf ftRff tf ftmt Rt Database if Enter RRcf tfrt Mistakes nf Rn^ff tl ^Ttff 
RRRTT if t 1% f^Rff iff Customer mf Phone Number Change tf RnRff t, feRRT RR 
Customer mr Identifier iff Change nRTf tfnr afk ‘Rmfcl if mn tf Customer ^ Tf 
Identifier tf nfn?t Rsn tf Customer ^ Tf Identifier tft ^?f ‘R-erfrf if tm tft meff 
RRRTTaff ^ if mr tf nR 11 

Entities f^f Invoices 3Tffff ^trff Natural Identifiers TT Represent tft t, f^nt 
Invoice Number mm rmt tl m^f Invoice if Invoice Number mT mft ftnfn sraf ntf 
tfm t, effffRT ftR tf Invoice Number fTRT ftRff iff Invoice mf Uniquely Identify 
f^Rff rmt 11 tfm ^tff R?? mf f^Rff iff Entity mf Uniquely Identify mrt ^ feF? Tm 
Meaningless Number mf rntfr rr mmt 11 
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RRTFRR RT feTR f^ff Customer RTF Identify RR 3 ) rT feFR F*F rrr f%?fF Attribute RT 
Attribute rT Combination RTF Use RR^r R?F vji^ci ReD 11 FR fcfRft Customer RTF TRF 
Meaningless Number RTRT 3 fF Identify RR RTRR) t sfiR RTR FR ^TT RR?) f, rr 
Customer RT# rr)) 3 )F Ri), RRTRT f^ff 3 ?F Attribute *F RT# RTF Changes sttr rrt 
Customer RRT Identifier Change Rff FFRT 3fk f^FRft Customer RR Identifier Change 
FTR R?F f^-RfrT ^F ^RT FF 3 ) 31 el) R'TRFf^TRT 3 fF Generate Riff FTrfF s? I 

FR RrcirI RTR 3 fF f%?ff Entity rT RRF Instance RTF Database *F Store RFRet t, FR RlfF 
RTFcF t fcfr DBMS FRT RTF RTF Ensure RF^ 1% FR RR Instance RR RR? Unique Identifier 
FFRT I ^ Concept Database Constraint RR RRF rrtfrr 11 

Constraint RRF ^rt f^FRR RT Rule FFRT t, f^TRF Database Follow RRRTT 11 Database *F 
f^FR TTRRR rT Constraints RTF elT 1 ^ RR? ^ RR Database RR Constraints RT f^FRRF RR 
RTeFR RFRcTT t, f^TRTR) Database *F Data rT Accurately R Consistently Store FF^F R?F 
Guarantee FT RTFTfF 11 


Single-Valued and Multi-Valued Attributes 

rr rrf Relational Database Design RFR Rt t, ^RRfeTR FRT^ Data Model *F FR 
Attribute Single-Valued FFRT RTRR?F FFRT 11 FRTRR rrrtr ^ |F3TT 1%R?F Entity RF f%Rft 
Instance Rl FR Attribute *F R^ReF RRF fF RFR (Data) RTF Store f^RF RTT RTRRFT11 

RRFFRR Rl feFR RTFs? Customer Entity RFR^f 1%Rft ^ Instance RRT RFrr RRF Telephone 
Number Store Rfr^F R?F R^FFT ^RF 11 RTfF FR f%Rft 3 ff Customer RR RTRer TR> iff 

Telephone Number Customer Table *F Store RR rtrr) 11 

f^FRft Customer rT RTRT TR> R) WRT Telephone FT RTRR) tl Rfc TR> Customer 
Rl RTRT TRF RT ^rtrt Phone t sflR RF RR RT 3 )) Numbers RTF Database *F Include 
RFRRTRT RFFRT t, RT Customer Entity RT 3 )) Customer Table *f f^RfF RRF Telephone 
Attribute File 3 RRF RF ^Rtrt Telephone Numbers RTF Store Riff 1%RT RRT RTRRR 11 FRT 
■R«rfcF rtf Customer Entity Handle RlfF rfr rtrrtt 1 1 

eieii'Rh f%Rft Database RR Entity-Relationship Model Database RTF Represent RFR 3 ) 
RTeF Formal RT Logical Data Model ^F RFeFR RT Independent FFRT t, ftTR ^ FR Data 
^ Entity-Relationship Model RTF Data RT Logical Model rT 3R?ttr RR ^F Develop RR^ 

1 1 
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IRT Logical Model *f Attribute *f Multi-Valued RH Rir Store Rtfl RRcT t, 
S'ttlfciki 1RT Entity-Relationship Create RFRt TRRf i-ft Single Attribute Field *f ^RP 
Tt WTT Data RT TTFTf cFt Store RPRf f | 

trp rt vriiKi Phone Numbers Customer ^ Table RT Customer Entity Rf 

Phone Number Attribute RPT trf Multi-Valued Attribute RR *f rRrt^R RR ^cTT 11 
ffWft Relational Database *f f^Rft Attribute Multi-Valued Riff iftcTT t, ^RrfeTR 
IRf jpT Multivalued Attributes RPT trp RRT Entity Create Rfr£ Handle RRRT iftRT t sfk 
fcfl^FT Multi-Valued TRff Rit RR RR Entity *f Hold RRRT FRTT11 

trp r| vriiKi Phone Number iff^t R?t ft-RffT *f 1RT Phone Number RTR RR trp Entity 
Create rf? RRPct 1 1 1FR Entity R^ 1R Instance *f trp Attribute RR Customer Number 
RR iflRT, f^RRPT Phone Number Store f^RTT RTTRT t 3fR ^rrt Attribute RR Customer 
R^ Phone Numbers RR RPR I 

Rfc f%^ft Customer Rf RTR Phone Numbers iff, eft RR Entity 3 RR Customer Rf RTR 
Instance ifPt, fffRFT Customer Number RT RTRTR RPR elf^d Phone Numbers 
STeFT—RTeFT RFf I RR Concept RRT RR f^FRPjRTR Represent RTR RTRTrT t, RTITT RReTT 
Entity RRT Customer Entity t ffTR^f RTR Customer Instance t RTRf^ ^RR Entity RRT 
Phone Number Entity t, fvTTRR Customer R^ RRT RT thrrt Phone Numbers RRTR^ 
Customer Number R^ RTTR Stored 1 1 


Customer Entity 


CustID 

FName 

LName 

City 

Dist. 

State 

001 

Rahul 

Sharma 

Faina 

Pali 

Raj asthan 

002 

Rohit 

Ve rma 

Bali 

Pali 

Raj asthan 

003 

Krishna 

Gopal 

Beawer 

Ajmer 

Raj asthan 

004 

Madhav 

Singh 

Bhyender 

Thana 

Maharastra 


Telephone Entity 

//============= 

CustID 


001 

001 

001 

002 


PhoneNumber 


9896589360 

02934223366 

02934223654 

02938222333 
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003 

02937236598 

003 

9979455505 

004 

9357268933 


/ /================================================================== 

Telephone Number Entity Telephone Numbers Entity Identifier nf if Use 

f^M? m? MTMMT? 11 Database 3 f^Rft MR nff ^ ^M? M^f nfdf 11 MM?f^ 

Entity nn <hhei Phone Numbers nff Store MR € sfk M4R Phone Number 
3MRT 3MM 3 Unique MFT? 11 nfr Phone Number f^ft Customer Number 001 ^ W t 
M?ft Phone Number fffRff Customer Number 003 nf MTR? M?f! FT MTMMT? I 

Multi-Valued Attributes ^ MR? WH ^ #df t fcp nfc nn fcfRft Entity 3 Multi-Valued 
Attributes nff Store MRM? MT#, nf iMf sR Value Mf fen? MM? MM? Field Create MRM? 
MTM? | nfc nn mx? Fields Create MR iff eFf t, mm iff ^ Muff iff Plf^Md nfi f^n? nn 
MTMFT? f^ M^r f^FRI MM Fields Create MR^f MTftn I mmT% ftfRff Customer Mf MR? 
focFf Phone Numbers FT MTMMf t, ?M MTM nff nnff iff f^MM M^f MR Mihct 11 

mmfrm Mf feF? Mft m? Database fffRff Customer ^ srfsfnFTM 4 Phone 
Numbers Store MR mtmrt nff R?ffM? mtft MR^r ^ fen? f^pnrgMR Entity nff Design MRcT 

t: 

Customer Entity 

// ================================================================== 


CustID 

FName 

LName 

PhoneOI 

Phone02 

Phone03 

Phone04 

/ / 







001 

Rahul 

Sharma .. 

223355 

445566 

442255 


002 

Rohit 

Verma .. 

121245 

235689 

214565 

568996 

003 

Krishna 

Gopal 

556688 




004 

Madhav 

Singh ., 

558899 

445566 




// 


IR? Entity Representation $ m? fRn MTMirt t 1% nfMc? Customer Number 002 iff ffM? 
Customer t, f^FF^ MR? MR Phone t 3fR nfnc? sRff Customer MR? Phone Numbers 
M> fen? Reserve fffn? nn Storage Space nn mmmft f^RTT nn nm 11 nin Customers cfr 
MR? njfffr MR Phone Miff t, $Mfeh? vRF^ ip? Attributes MRT Reserve fcfn? mm Space 
MM Mfft MMMTM M^f FT 11 

nfff m? ff MTM ef f% Customer Number 001 mm? nfR Phone ef cFr? t, nf mm? mim^ 

Phone Number nff Store MR^ ^ fen? Entity Mf Database Representation nff MFff 
Entity nff Table nff Modify MRMf MM? nfk MM? Field Customer Table Add MRM? nfm, 
nfr fcp mm^ m^m t\ nrfc? mmm nfn? t sfk ftRff mmmm? nfr Solve mr^ nf fen? nil 
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Database Rf Structure RRT Change RRRT # TORR R# RTRT t, RRlfb #TT RR^T TO 
Database Rf rttst Connected Front-End Forms RRT # RTO TT Change RRRT TORT 
11 RT# TO TOT Rf# Cf5t cTT f## # RTO Tt Apply R# RR TOT# 11 

RTRf# TO TOT?T RTcFjcT t f# TOTRTcR RTF# # RRT TO RT # t\ Phone #cT t, TOT fterfcT 3 
dR TO TOT d^cf cfrr Use RRrl # If, RR # TOTRTRR Customers # TOR R>Re 1 RRT RT RT 
Phone # R# R?t RTOR # TOT Attributes Rf f#r Reserved Space RR RTfs? torIr R# 
#RT 3fR TOTRTRR Space f#TT RReTR rT fr Reserved WT 11 

#tt rr^T to Database cp?r Size # RR rtt# t, f#rof Database to Searching 
Operations # RR# TORT #TT 11 RT# f## TO Entity 3 # TOT# f## Multi-Valued 
■HM # Store RR^T # [cr to tot) Entity # Use R# RR RTcfR=t If | Rfct to cjrtt RRcT If, 
eft TO fcrf#R !TOR # R^ TORRT# 3 TOR TO# 11 

sieii’f# Theoretically ft TORR t f# TO TO #TT Database Create RR TOT# t, TOT f##T 
TO Attribute 3 ^TgcT TO# Data Store RR r=rtrtt t, elRh-i Practically sPR TOR # 
Database # Implement RRRT RR# RflRTO #TOT 11 

TOTR ft R# f## Database # TO # Field 3 TO # TOTRT Data RT TORT # Store f#RT 
TOTRT t, # TOT Database *T Searching Operation #RTO Sequential Form ff # # 
TORT t, TOT 1% tor# Slowest Searching Process TtTcTT 11 

TOR# R# TO Field ^ #RTO TO # Single Value RT Data # Store #RT TOTRT t, RT 
TO TOT Database TO Binary Searching # Process TOT Apply RR TOR# ff, tot # To 
R|>R # Fast Searching Process #RT 1 1 

TO TOTRT f#RR # TOR if TO TOR # R# ##T Multi-valued Attribute # Face RR # 
## t, # RR Attribute TpR RTR RR TO#R RfRT t f^r Entity ^ afR TO Fields Created 
RR^f TO TTR^ 11 §^feiy Same Attribute R^ Multiple Values RRT Handle RR^f RR TO^ 
TOR R?TRR t 1% TO TO TOT Entity Create R^ 3fk Same Attribute ^ TO TOfT 
Values RRT TO Instance R?t RTO TOT Entity 3 Store R^ | 


Identifying Problem Related Entities 

f^H TORTT Rl TORfeTR RRRf^RT Entity RTT Identify RRRT RT^ RR RRR^f Confusing RfRT 
11 Rft TO TOT^ Music Store ^ ^T TOTTOR ^ 3TTRR TO TO#, RT RRT TO Music Store 
RtT Entity cf ^r Identify RR TOT# €? -is), TO #TT R# RR TOT# I 
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cj-iflRb Music Store eft Entities RR T3P Collection t, tfR# Music Store Handle 
RRRT t1 Entity eft RRRR t Music Store ^ t Items t, fviE# Database RRT Manage 
RRRT t1 

s|R sneT efft ttp ^ wt Rf ftp? rr ^ ^rtrrr eft 11 RTRefr ?R Music Store Rff 
tf TRP Entity Rf RRT t Identify RR eft 11 3TR sRT Entity Rff Represent RRt ^ ftp? iFf 
sRRft fcff^FT Attributes RR RRT RRRT RtRT Rff f% Music Store Rf Items Numbers, Item 
Titles, Item In Stock, Retail Price 3TTft Rft | 

cfRh-i RR ^ Music Store Rff tf RR> Single Entity Rf T>R 3 Describe RR Rif t, 
$RfeP? Rif RRF# RR Attribute t Multiple Values Rff Store RRRT RfRT afR tfRTT Rp RRt 
RRef RcTTRT 1% ftRff tf Relational Database t RPpf iff Attribute Multi-Valued Rft FT 

RTRRR, RRtfeP? RR Music Store Rff rrp Single Entity Rf RRT t Identify Rift RR RTRpt t, 
RfeRP Rif RRf Entities Rf TRT Collection Rf RRT t Identify RRRT RTRT 11 

RRP 3fR WI R^IR t, RTReTT fcjp cpf^ Doctor 3PTt RTtf Patient Rt Medical History 
Rff Maintain RRRT tl fcfRft Music Store Rf Inventory Program cp?T RRR ft Medical 
History tf RRP RRR RR RRP Rf WRT Entities RR Collection t1 RRP Medical History 
Appointments R rr Appointments Rf RfTTR RTR RTeft rcristT RRT RRRTt1 

SR ftp? t History RRRR R Appointment Entities R Medical Treatment Entities Rf 
Instances RR Collection t, RT fR TRR RRP Entity tl “History” eft RR Output t ftrt 
RRp Database Application RRRf Entities Rf Instances (Records) Rf Collection Rf RPT 
t Generate RRRT11 


Documenting Logical Data Relationships 

Entity-Relationship Diagram iRf rrp "Rtt dflcpi Provide rrrt t, ftpRRR rrTr RRRf rr 
ftRff Entity Rff RTf Describe RRt RTef Attributes R RTR Logically Represent RR 

RRtf 11 ER Diagrams R Rrf ?Rtt R^rfcTcT t, eff^R Rt RfFPf Rff RRTf wrt Use Rrtt 
RTTRT 11 

RRefT df) 0 i Dr. Peter P. S. Chen t Develop Rrtt RT I s^feP? IPR Data Modeling 
Diagram Rff ER Chen RTR ftRT RRT 11 ^TRT dflcpi James Martin R Clive Finkelstein 
t Develop Rrtt t afR Information Engineering (IE) t Use f^RTT RTcTT 11 
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IFF spr *F FT f^H RF Use FRFF 3FRF Database RF Entity Relationship Data 

Model Diagram RTF TFRct 11 FTR F?F *F f^H Entity RF ^ Rectangle eTRT 

Represent f^RF RFFTF t sfk 1R Entity RF RR RRFF Rectangle ^ 3RR? feRU vJTTciT 11 
'FRSRi ^ feR FFF Customer Entity RF ER Diagram *F f^FRTgTFR Represent RT TFRrF 

t: 


Customer 


Original Chen ^ ER Diagram Model *F Entities ^ RTTar RRFF Attributes RF Show 

RR^F RF^ Rft sfr I ftR Frnrf ^ Chen ER Model Rt SFPR TFF Modify 

RRFF f^FMl jFHK Entity ^ Attributes Rt ^ Entity ^ TFFR Include RT feRTT 1 1 



Entity ^ Identifier Attribute ^ RR rF RFeF RR Asterisk ( * ) eFRFRT Identifier 
Attribute Rt Represent f^RTT RFFTF 1 1 Information Engineering Model *F Entity RF 
vRFRF Attributes rF tffsf *F PlHijFHK fer ^rt Represent %rf rfftf t: 


Customer 

*CustlD 

FName 

LName 

Telephone 


Information Engineering Model RF RR Space *F ^-RFRF FtfFRF tF RFFRF RF 
TFRFTF t, gRTR *F RKkR ^fF Model RF Symbols RF Use R^Ff I dleiiRb 

« R? Chen rF ER Model RF ^fF Use f^RFF RFRR | 
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Entities and Attributes for Music Store Application 


Music Store Database cfr Order Entry Form ft ^ Entities WT 

ReT v^TTcTT t, f^F# Music Store Database 3 Manage 1 1 


Customer number 
First name 
Last name 
Street 

CKy. State Zip 
Phone 


Order data 



□ tem shipped’ 

Item number 

Title 

Price 



eieii'Rb fr ir Database Design Process ^FT 3TFt t, cR Database Design $ 
3FR Additional Entities ^ F'Md ^T5cff 11 IFTT^ Music Store Database FT 7F#^FT 

Entities Customer, Order, Distributor, Actor, Producer F Item t sffc Ipr 
Entities FT TTRf^FT % Attributes f^F# Database ^ Store FRFT t, f^FF^TR 
Information Engineering Diagram sTTCT R?lfcTT FRT f: 


Customer 


Distributor 

♦CustID 


♦DistID 

FName 


Name 

LName 


Street 

Street 


City 

City 


State 

State 


Pincode 

Pincode 


PhoneNumber 

PhoneNumber 


ContactPerson 

CreditCardNo 

CardExpirvDate 


Person Extension 


Item _ 

*ItemID 

Title 

Di3tID 

RetailPrice 

ReleaseDate 

Description 


Actor 


Producer 

♦ActorlD 


♦ProducerName 

Name 


Studio 


Order _ 

♦OrderlD 

CustID 

OrderDate 

OrderFilled 
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Domains 


sR Attribute PP PPF Domain ntHT t, nff if Express PRHT t f% Particular fffH 
Attribute if faHT PR? Pf PH Store FT HPfif | t??f Domain P|pT pffpf iff FT HPPTT 11 

P?T?HP Pf fen? fv5H Population pf HHf?fH Database if Male/Female pff Represent 

PRif Pf fen? Gender Attribute if PfPef M/F Character pff iff Store PRif pff prrh ?fdf 
t 1 viisiRh f^H Customer PP PH Store PRif ?f fpR? Name Attribute if Pfcf HT^ 

Characters pff Store PRPT PPPTT 11 

P?f Database Management System (DBMS) P?f Domain Constraint ?f Through 
Domain Enforce PRHT 11 PHPf ?TP HP iff Database if pffle Data PT PH Store fffHT 
HHT t, P? DBMS Software HH Domain Constraint ?f 3THR PP if HP PRHT t fffr 
Database if RFf PTefT PH HTff Domain PP t Rphp fen? HTf Domain Constraint pTH 
Set fcfHT PPT t 3TSTPT p^f I 

ppiS'jp Pf fen? pfff f^H Customer ?ft Birth Date pff Store PRif Pf fen? Database if 
DOB Attribute pff Date/Time Domain Constraint H PP Set 1%PT PPT t, eft DBMS 
Software PH Attribute if PfPef ppff Data pff Store Pf^pt RTF Date/Time Format PP 

FfPT I 

TfP f^H iff 3RP Domain (Data Type) Pf Data pff P? DBMS Software Database if 
Store pff PRif ffPT PPT HPF 1% PP ?P Date/Time Domain Constraint pff f^H 
Attribute Pf HTP Set PFHf t, HP PP PH Attribute if 30 February #tff f^H PefH Date 
pff iff Store P^f PR HPFrf 11 

Documenting Domains 

ER Diagram PP RTF Common Format Use fffFPT rtht t, Hf^ Domain pff Specify 

PRif Pff pfft H^IPT pff PRfF t, PfePF ph Diagram Tf PPF Document Associated PPHT 
t, fffRf Data Dictionary PFpcf 11 Data Dictionary Pf PT^ if PP 3TFf fffHTR ^f P#ff I PP 

Chen Pf ER Model if PP Attribute Pf PH Attribute Pf Domain pff Specify PR 

Hppfr 11 


Practical Domain Choices 

Music Store Pf Entities Pf Attributes Pf fen? frpp Domains pff Choose fffFPT PTTHT t, 
% Theoretically PP DBMS Softwares ^f Independent Pfif PTftp, fvfH? PP Music 
Store Database pff Develop PRif Pf fen? Use PF\pf I 
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ftR 3\ RRRTcR Relational DBMS 3TRft Query Language ^ RR 3 SQL RT TRTPT RRct 
t, f^RT^T f^H Attribute RT f^FT Domain Assign RT RTRcT f: 


CHAR 

^ RR Fixed-Length Domain TTfRT 11 sTR Domain Rt f^H Attribute Rf RT^T 
Associate RRRT R? RR RRT Attribute 3 256 Characters Store RR rrrt 1 1 


VARCHAR 

^ RRT Variable-Length Domain rTrt 11 sRT Domain RTT f^H Attribute R^ RT^T 
Associate RRRT RR RR RR Attribute Variable Length R^ stI^Rtrr 256 
Characters Store RR RRTcT 11 


INT 

RR Rif f^H Attribute 3 Integer RTR Store RRRT RtRT t, RR RR RR Attribute Rf 
RTR sTR Domain RTT Associate R^Rt f | 


DECIMAL and NUMERIC 

rr Rif f^H Attribute 3 rrrrr m3 rtr rtf Store rtrtt RtRT t, RR ?R RR 
Attribute Rf rtr sTR Domain RTT Associate RRcT 1 1 RR RR Real Number 
Domain RTT f^H Attribute Rf rtr Associated RRR t, RR TRt 3 \ Specify RRRT 
FfcTT t f% RR RRReR Rf RR R* 3TRTT RT%cT f%R^ 3TRTT RRT W\ RTR Store RTRTT RTRrf 
t 3fR RRReR Rf RTR RTRT 3TR>f RRT RR RTR Store RTRTT RTRrT 11 

RRRRT ^ feR Currency Values RTT R^IT RRReR RT RR RT RTRT3TT RRT Specify 
RRRT RfRT t, wfeR Rfe RR Currency RTT Computer Store RTRT R^ feR f^TR 
Attribute ^ RTR ?R Domain RT Associate RRRT RTt, RT RR DECIMAL (6, 2) 
Statement ski ^T RRR RR RRTcT H, RRT <£ei 6 3 RtT rrt rT Currency RTR RT Rjh 
A ttribute 3 Store f^RT RT RRRTT t RRf% RR RTR 3 RRReR R^ RTR RT R^TT3Tf RR 
RT Store f^RT RT RRRTT 11 


DATE 

RR RFf f^H Attribute 3 Date Store Rtrtt RfRT t, RR RR RR Attribute Rf rtr fR 
Domain RTT Associate RRcT f | 
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TIME 


R4 iRf f^H Attribute Time Store 4R4T ^TcTT t, cR fR Attribute cfr RTST sRT 

Domain 4TT Associate 4Rct 11 


DATETIME 

R4 irt f^H Attribute Date 4 Time cfr Combination 4TT ^ RTR Store 4R4T 
iftcTT t, cR 1R RR Attribute cfr RfR sRT Domain 4>t Associate 4RcT 11 


BOOLEAN 

R4 ^ Attribute True RT False Logical Value Store RRRT 

FRT t, cR 1R RR Attribute cfr RT§T sRT Domain Associate RRct 11 

3TM ^ RR DBMS Softwares BLOB RR ^ Rfr RR Data Type RT ^ Support W t, 
f^RRFT yRR 4% Binary Object f^H Graphical Image RT Store 4R^T cfr feR 4R 

RRcf 11 

f^H Attribute ^ feR Rfr Domain Rt Choose 4R^T R? Database 4^ Accuracy 

Rt ^ f^RTT RT R4RTT 11 

RRTRRT ^ feR fRT^ Pincode Number 6 Digit RT Rfr Number RRT 11 4RT Rfr 

Pincode Number Rt INT Domain Associate 4RRT RTft^ I Rt?f, Rfr Pincode Rt RT 
RRRf 4 RR ^ INT Domain ^ Associate Rfi 4RRT RTf^r | 

RRTT 0 K u i ^ t RRT Pincode Numbers ^ flR Hyphen Symbol RT 5RR 

f^RT RTRT t 3fk ^TRT RRR ^ t Rfc Pincode Number Rt INT Domain ^ RTR 
Store 1%RT RW, eft Pincode Number ^ *ReT eFTFTT RRI 4TeTT Zero R^f eRTRT 
RT RRff^ DBMS RR Preceding Zero Rt Remove 4R ^TTI 

rtr Pincode Rfr ^rr Number RfRT t, f^RR^ rtr tR ^rf sRT 5RR 4^ 

Arithmetical Calculations Perform Rff 4RrT t, iRtfeR Pincode Number Rt Integer ^ 
RRTR Character Form 3 Store 4R^T *R ^ fR RRR 4?T RT WHT R^t RRRT 

R^TTI 

RR? RT RR f^RT Data Rt rtr f^RT 5RR 4?f Calculation RR^T eft rrrr Rtcft t, 

R4 ^fT Data Character Form Store ^fR RRcT 1 1 
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TOTtRT # f#F T# TOT f#FT Employee TO# Salary TO# Tf# Character Form # Store 
f#TT TOTF, #T TOT TOT Employee TOT PF, DA, HRA 3TTf# Calculate T#T TOR tot# t, 
to#|T# Character Domain T? f#T?T TOT? TO Arithmetical Operation Perform T#f f#TOT 
TO TOTO I 

TO# TTO # TOf# TOT f#FT Attribute # Date TO Time Store TORTOT TO#, TO TOT DATE TO 
TIME Domains TOT ft Use TORTT TTf#F I TOf# TOT f#FT Date TOT Store TOT# # f#F 
Character Format TO TOFT TO?# #, #T TOT Date # TO#1#T fcrf^FT TOT? TO# TFRTOTO # 
TRT TOT# I 


TOTTOT # feTO TFT#T f# TOT TOT Dates 01/11/2009 TO 10/11/2000 TOT Character 
Domain TO TOTFT TORTO> Database # Store TO?# 11 TO Tf# TOT DBMS # # TO TORTOT 
TO# f# to#TO#T Date TO# TO#f # #T TO## #T Dates Character Format # Store #f# # 
TOTOT DBMS tot TOF# Dates # # Alphabetical Order # TOT? T? TO# TO# TO#T Date 
TO# Calculate TO#TOT #? T# Result # TO # 01/11/2009 TOFT TO#TOT, TOTO## 
Alphabetical Order #01, 10 # TO# TOTO t #R TOT TOTOT TFF# # f# # to TOeFT 
Result 11 

TOf# TOT Character Form # #T Date TO# Store TO?# # TOFT TO# f# c#H#l Date TO# 
TO#T #, #T TOT TOT Date TOT YYYY/MM/DD Format # Database # Store TOTO #FTT #R 
TOT Format TO# Date TOT TO# ff#TO # TOfTO ft Rarely Use f#TOT TOT # I TOf# TOf# TOT 
TOT Dates TOT Store TO?# # f#F DATE Domain TOT TOTFT TO?# #, #T TOT Date # 
TO#t#F TOT TOFT? TO# f#TO FFFTTOT TOT TOTO TO#f TOTO TOTO #, TOT #T TOT DBMS TORT 
Date # f#F Provide TO# TOT# tot#T ^Retts# to# #T TOTFT TOR tof# # I ti#I TOT TOT Dates 
# #RT Difference TOT TO FFT TOF# # TOT TOT Dates TO# TOFRT # Compare TOR TOF# # I 


41 


www.BccFalna.com 





www.BccFalna.com 



DBMS - Basic Data Relationships 

TFT ftt st*ft Database TT TFFt^r? TPft Basic Entities ft TFT eTF ftfT f^ FT? e-Hi^i 
STFeTT FTF ff Entities F^ #F F?T FTTFTft Relationship FTT Identify FTTFT ^tcTT 11 f^ft 
Database F^ fcfl^FT Entities F^ ft? FTFTF: rftF FTF Ff Relationship Ft TTFTft f: One 

To One Relationship, One To Many Relationship F Many To Many Relationship 

?FTt FFet ff ?F Relationships Ff ff# Ff tft ft? £?T? f Tnft Ftft t ffr ffrtfr 

Database f ffr?ft ft Relationships Stored Ftdt t, f TTft Relationships Entities Ft 
Instances Ft ft? Ftft 11 

??6T u i ^ f^TT FFtf Music Store Example Ft 3TTFTT FT Ffl? Customer tjf Items ft 
Related Ft?T t, ffTFFT FTT Customer f Order ff?T 11 ?rft Customer Entity FT FT 
Instance Item Entity Ft Order ffrr ?F Item Instance ft Related Ft?T 11 

FF ?FT ffrrr Relationship ft ?[f f ??t T? t, ^ Relationship *jft ft? ft ffrrtt 

Database FT Conceptual Representation t sftr ?TT Relationship FT Data ft Actual 
Physical Storage ft Fflj TFF? ?ft Ft?T11 

?T? ff Data Relationship Ff ER Diagram FT IE Diagram ?TTT Document Frft f, ff 
FF ffff 7 ? Entities ft ft? Ff Relationship Ff Show Frrf 1 1 ?? Diagrams FT TT 
Possible Relationships Ff Show FRf t ?f Database f Allowable Ftft 11 FF ?T? 
fft ffrrf Relationship Ff Compulsory tft FT Specify ?ft FTTrT t, ff fft f fttf^T ?rf 
FTFT t ffr Database FT Related FT Entity 3TTFTf Relationship f Involved Ft I 

FFTFTF ft feTF Music Store Database ffrft ft Customer Ff Information Ff 
Database f Store FR TTFTTT t, Fct ft FTT Customer f Music Store Ff ff?f ft Item 
ft feTT Fff ft Order FT ff?T Ft I FFT f FFTfT Flfi t 1% Fft Customer Music Store 
Database f Store Ft TTFTTT t, ffrrrf Fff Music Store Ff ffrft Title ft ffrr Fff 
Order ff?T Ft I 


One To One Relationships 

FTFefr ffr ffrrf wit ft ftft f ftFFT ft Airport t sftr ffrft Database f FF FTFT F 
Airport Tift ft TFT Entity ft TFT f Involved 11 ?TT frFrfrT ^ City F Airport FlFf ^T FTT 
Database ^T FT STeTF Entities ^ Instance F^ TTF ^ Represent FFf I 
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3TcT: City H Airport H^ One To One H?f Relationship Rl s>R HHU Tf Express f^RT 
RT RRRcTT t 1% Airport HRel RP City 3 ft Situated t sflH HR City ^ H^Hel RP 

Airport 1 1 

$ HHTUHH One To One Relationship RT RP 3TTH?f HHRRH t, HHTf% UR Database ^ 
hrh rp City ^ HRei rp ft Airport Related UPTT 3flH hr rp Airport HI H^Hei 
RP ft City Related ft I Reil'Rb fMl HTUP *1 RP Tf PHTHT Airports Ul RRrl t, clf^H 
Rl HR RP H|pT tfl Rlct HTR? H^ Airport Database Rl Manage R? Hlf t afk RT HPT 
H# t fcfRft ^ ^ HR? ^ RP HI phtht Airport nfl FT RRct 11 

Hfc RTT^ hr UT Entities A T B ^ Tt Instances Ai H Bi FT, eft RT ufHT Entities 
Instances #4 One To One H?l Relationship HRel cT*fT HPHH t, HH fcfRft ^ HRH 

Ai Entity B Zero HT One Instance HI Related FT sfk Bi Entity A H^ Zero HT One 
Instance HI Related FI I 

f^Rfl Business Database Application ^ One To One H?l Relationship HRT 
Rare Case ^ HHrfl 11 hhtrhh H* feR HHefl 1% RHR Music Store RP HH Distributor 
Tf Dealing RHTT HH RRTT 1 1 Music Store HR HH Distributor Rl hRh RP sfl Special 
Title RT Order ffHT 1 1 

3 R nfc rt hr hh Distributor Rl spp^r Database ^ rtth ff, HT RT ffHfcl t f% hr hh 

Distributor Entity RT Instance Music Store H^ Item Entity H^ HRel RP Instance 
Related RTRT tl RTfeR HR HP HR HH Distributor H Item ^ flH One To One H?l 
Relationship HHefl 11 

3TH Hfff Music Store HR HH Distributor Rl r^ 3fr? Titles H^ Order ffHT t, eft HR ff 
f^lHH Violate FT pttrt t 1% HIT HHT Distributor Music Store H^ H^Hel Rf> Item HI 
Related 11 RT f^-Hfrr tf HR HH Distributor Entity H^ Instance H Item Entity 
Instance H^ 4fH One To One HHTH HP One To Many H?l Relationship HR PTTrfl 11 
HHr% 3R hu hht Distributor Music Store H^ HR ^ phtht Items H^ Titles ^ Related 
Ul PTTUT 11 

Urfl HHU Tt Hf^ RT Music Store Database t| Credit Card HR HH RP sflH Entity 
Create HRcl t, f^TR^ HH Credit Cards ^ Data Rl Hold feHT RTR t, f^PTHH HHR % 
Customer sppfl hhp?I h^ feR hprt t, f^PTHH Hp? ^rt Music Store ^ hhhht 11 
R? Customer HRel RP Credit Card Hi 3PTHT ^RT fHRTT t, RPfeR HR HH ^ 

Customer Entity H^ Instance H Credit Card Entity H^ Instance H^ flH One To One 
H?l Relationship Create Ulrfl 11 
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Credit Card Entity TOf feTTO Credit Card TOTO Number, Type TO Expiration Date Attributes 

FT If | tto ^ ■hm ?T 1% tr Customer to> to <Mei tot Credit Card slcii If, 

TOT Credit Card TOT f^Rft ^ Attribute TO TOT Multi-Valued TO FPT TO?T TOTO ^ Rt 

Credit Card TOT TOF TOeR Entity TO^ TOT if Represent TOTTOT TO?T TOfRTO TOfT 11 TOT Credit 
Card TO^ fcffifro Attributes TOT Customer TO?T Information TO^ TORT Store TO? TORT 11 

TOT TOT t?T TO^ f%?ft Database TOT TOTO*T *T One To One Relationship TOT Identify TOTOT 
t, TOT TOT TOR ^ ^TO cTro TOftro, f% TO^t TOT One To Many TO^ Relationship TOT TOT 
One To One TO?T Relationship TOff TOR TOt t TO TO^t TOF f?f Entity TOT eft TOT Entity TOT 
tot 3 Represent totot to^ TOrrf^m eft R^t to? yt 11 


One To Many Relationships 

Database TO^ fcffJRro Entities TOT 4Tro to?T ^ TOF TOstr TfT Common Relationship FlrfT 
11 cjK-dcj if Maximum Database f^TTOft ^ Relationships FlrfT t, TOFT FT tottotto? 

One To Many TO?T T?f Relationship FlrfT 11 One To One TO?T Relationship RT Rare 
Case 3 fr TORdT 11 

Music Store Database TOT TOTO^ Database TOT f^FT Entities TOT Instances TO^ 

4Tro ^ T?T Relationship Define FT TO?T 11 to^isri toT feTR Music Store TO|>?T RT^ Titles TO^ 
feTO Distributors TOT Order ^ TOTOTO t ;#? Music Store TOF Title TO Item TOReT RTOT f?T 
Distributors ^ TORT TOTOTT 11 

sr?ft cRF FT TOF Customer Music Store TO? TOI? Orders Place TO? RTOTTO t cl faro ^TO 
Order TORcT ^TO fT Customer ^TO 11 Order Number 001 frfRft Rahul TOTO TOT 
Customer ^T f^TO TOT, TOT sr?ft Number TO TOU? ^R?T Order Rr?ft Customer TORT 
Music Store TOT Riff f^TO TO TOTOTO 11 

TOfcT TOTT^ TORT TOT Entities A TO B TO^ TOT Instances Ai TO Bi TOT, TOT TOT TORT Entities TO^ 
Instances TO^ 4Tro One To Many TO?T Relationship toRr toTT TORTO t, TOT RRTf ^TT TOFTTO 

Ai Entity B TOT Zero, One TO More Instances ^T Related TOT 3fR Bi Entity A TOT Zero 
TO One Instance ^T Related TOT I 

One To Many TO^T Relationship TOTT tot Family Relationship TOT TOT if 3TTTO?t toSTto^ FT 
Represent Rttot to rtotrt 11 rtot to to tot<£ totoT to^ 4Tro One To Many to5T 
Relationship TOTcfr t, fcRFT TOF TO ^ TOT^ TO^ TOT TOT TOTOT t, ^f%TO ^TT TO^ TO?T 
^TOeT TOT ft TO TOT RTOTrfT 11 
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cj|0 i|Rf R dR RR vic;i gy l>| 4R R tt^ Computer T ^fR CPU R 41 d R 

One To Many Rr Relationship Rr Represent Rf^TF ^TT FF^di t, fftR T4F CPU Rr 
RreF ^ ft Computer 3 Install Rf^ff ^TT 'H^di, vri«siRb ^ Computer *F T4F R fhfttf 
CPU Rr Install Rf^ff ttf ^cTT 11 

R^ sRfF Concept Rr ITT Music Store R Database T? Apply tR, R IFF W "FTFfR t 
Rf Music Store T f^ffR Distributor R 4Rt One To Many Rr Relationship RR t, fftR 
Music Store T4F Title R feFT RfRF T4F R Distributor Rr Order R FF^di t, fftstRf RfF 
Title Music Store Rr R fhtttf Distributor FTTH ^FR fhtfR 11 

T4F £2th tR Rf ffr ITT Data Relationships Rr Specify 3R Rr RR t, "dT itf ttR 
^ttwr Relationships Rr Indicate ^fr Rr RR t sfR R RTrfr dR Rdr t Rf rR Entities 
R rR Instances 1R Documented Relationship R WT R I TtR ddR Music Store 
Database R 3TRTR R? R vji^41 dR t Rf RR Distributor Instance RfRF Item Entity R 
Zero, T4F dF T4F R ^TTTT Instances R Related R I 


Many To Many Relationships 

R Relationships R Common Relationships 11 RR dd Music Store Database 
R R irt Relationship Rr RRrrRd tR, Rf Customer Entity T Item Entity R 4Rr 
Many To Many Rr Relationship RR 11 tRRf T4F Customer T4F R WTT Titles 4FF 
Order R TRRTT t RR W R Title R feFT T4F R WTT Customer Order R R^TcF 11 

I?RF dTd R T4F Distributor T T4F Item R Rd R Many To Many Rr Relationship R 

ffftfR t, RmR w R Distributor Rr w R fhtttf Title R feR Order fRir rt RRcTT t 
sfR w R Title Rr trf R fhtttf Orders R Place Rrft rt RRcTT 11 

RR irtR rtt R Entities A ^ B R R Instances Ai ^ Bi R R RR Entities R 
Instances R 4Rt Many To Many Rr Relationship Rtr ctR r^rf t, RrH R 
TFTR Ai Entity B R Zero, One RF More Instances R Related RR Bi Entity A R 
Zero, One TT More Instances R Related. Many To Many Relationship Database 
Design ^F R RrF rwfr Rtf trcFF t, RfR sffR R^fn R wii wu 11 
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Weak Entities and Mandatory Relationships 

1FFT ftf^FT Relationships Rt Discuss RTRcf RRTR Relationship Rf “Zero” instance Rt 
ft Related RcTTRT t, Rt ^RT RTcT Rt Indicate RTRcTT t ft RTTRRft Relationship if Specify 
ftR tjtt Entities t ftft Instances RR Relationship if Participate RRRRT Optional 11 

RRTTTRR t fefR Rft TRT Music Store Database t RRRf if TRT RTcT Rt RRTt, eft RR 
Customer Rf Information Rf RTRR ft Database if Store ftRT RT RTRRTT t, R^ift 
^RTf ftft Item t fefR Rtf Order Rff ftRT ftcTT 11 

TTRT ftrfcf if RR Customer Entity RR Rff Instance Item Entity t ftft ft Instance Rt 
Related Rff ftcTT t RT ^RTt RTRf if RRf ft RR Customer Entity RR Rff Instance Item 
Entity t Zero Instance Rf Related ftcTT 11 

sieifft RR Customer RR Rff Order Place Rff RTRcTT t, cTR ft rrt Customer Rf 
Database if Entry Rf RT RTRRf t, elft-i Rff trt s>RT Concept Rf Reverse Order if 
ef, ft fRTT rrrr Rff ft rtrrr | RTft Order RR ftft RR Customer Rt Related ftRT 
v3i'tn-<] ftcTT 11 ftRT ftft Customer t Order ftR |tr, Music Store Database t RR 
Order Place ft Rff FT RTRRTT, RRfft ftfft ft Order Rt Place RTRt t feTR RR 
Customer RR>R ftRT RTftR | 

Rft TRT sFR Discussion t 3TTRTR rr RR# ft Rif Order RR Weak Entity t, RRfft t 
RR fRTT Entity t, ftf Database t cTR cTR Store Rft ftRT RTT RTRTcTT t, RTR cTR ft RRT 

Order Instance Rt Related Rtf ^RTRT Entity Instance RRT Database t Present RT ft 
tfR RRT Order Rt Related RT ft I 

Customer Entity RR RR Instance Zero, One R More Orders f Related ft RTRRTT f I 
ftR 'ft RR Order RT tReT RR 3ffR ftt rr ft Customer Entity Instance RT Related 
ftR RRft ftcTT 11 Weak Entity t feTR Zero Option Available Rff ftcTT 11 s>RT ftrft t 
Customer R Order t ftR Rf Relationship RR RTRft RTft Mandatory R 
Compulsory Relationship t, Database Rf ftR ft Manage RRf ^ feR 

Database if RffRffR RRR RRft ftcTT 11 

ffrfit Database Rf Consistency R Integrity Rf Maintain RRf ^ feiR rrr RTft 
Weak Entities R RTT Weak Entity ^ Associated Mandatory Relationship Entity Rf 
Identify RRRT RRR?t RRcRRyT ftcTT 11 

IpfRR Database RR 3TTRRft TTRTR RTRf ^ fetR RTReit ft TRT RR fRTT Order Database if 
Store RRcT t, ftRTRf Belonged Customer RR RRT Rff 11 ^RT ffsrfcT if FR ^RT Order f 
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Specify fcfjR RR Items Rt RR?f tf ffttff Customer cfcf? Ship Rtf RR RTRtf t, RRlRb RRT 
Order t RRT Customer Rt RTTRRRtf tf Rtf tftf t, ftRf RRT Order Rf Items Ship RRt 
11 


sptf Concept R^ 3RJRR ?R Order R Order Lines ^ #R Rt Relationship Rt tf One 
To Many ^ Relationship ^ RfR t Define RRt f, Rtff^ ?R Rtf RT?t t f% ftfRT ftRft 
Order Rf Related fjR Rtt Order Line Database t Store tf I Order Line fittf Order 
RR ft-Rcf ftRt Specific Item Rt Refer RRRT tl Rftf RR? Order Line RR RR? 
Meaningless tfRT t, RTR RR? ft? RR t Rtf rmcI t ft? RR Order Line ft?RT Order Rf 
Belong R?RRT t1 

?RTRf rrttr RR Music Store RR RRePR ft?tf tf Item Rt Database t Store R?R RTR?t 
t, vrisifch Rt if RRRt Rt vji^^ci Rtf gldl t ft? rr Item Rt ft>R Supplier if tRR t, 
vri<s)fch ^Tf rrt RR if rtr Rt t ft? rr Item Pttl RR? Supplier Rf rrrt t l i?rt f^erfcT if 

Supplier R Item R> tfR rtrrr if Zero To Many Rt Relationship tf RTrff t1 


Documenting Relationships 

Chen R IE RRf tf cfffRt Rf ER Diagrams if Relationship Rt RfefR RtfRt Rf 
Represent ft?RT RTTRT tl RRtf tf RffRt Rf RTRt Wft R R>ftRl f| Chen Method t 
Relationship Rt Represent R?Rt Rf fefR Diamond Symbol R?T RtfR ft?RT RTTRT t sffR 
Entities Rf #R Relationship Rf Type Rt Represent R?Rt Rf fefR Arrow Based Lines 
R?T yzfpT ft?RT RTcTT 1 1 RRfFRR Rf fefR ftR ER Diagram Rt tfefR: 



I?RT Diagram t Rf Customers R Orders Rf tTR Rt Relationship Rt tRR RTRtr 11 
Customer Rt RRR? Rt Single Arrow Point R?R RIR t Rf? Arrow Indicate RRRTT t ft? rr? 
Order RfRef RR? tf Customer RT Belong R?R R1R 11 RTRft? Orders Entity Rt RRR? RR 
Double Arrow RR RTR Rt Indicate RRTT t RR? Customer RR? Rf ^RTRT Orders 
Place RR rrrt 11 Diamond ^ tR feTRT RRT RRR Relationship R^ RRer t 
RfRRRfT RRTR RRRT 1 1 

Chen Model t RT Alternative Styles 1 1 RRrf Style t Arrows Rt Numbers R Letters 
tf Replace RR ftRT RTRT tl Number “1” ^ Indication tcTT t RR Order f^Rft RR 
Customer Rf RTfcTT tl RfRl% “M” RT “N” Character ^ Indication tcTT t ft? Customer 
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RR? ^ wrt Orders Place RR rrrtt 1 1 ?RT cRR£ R^t Apply RR^f RR ^ PlHl^HK 
Diagram rtrt FTcTT t: 



^RRT Alternative ^RT Problem RR Solution RRlfcTT t, art RR $rt itcff t RR rr 
Relationship RRT RRif Directions Read RRcT 1 1 ^TFfr “Customer Places Order” eft 
RR? Meaningful Information 11 elRb-i “Order Places Customer” f^Rft RRR R?T R?tl? 
Meaningful Information RRTR R^ RRRT tl IRTT RRRRT R?t Solve RR^ R^ felR ER 
Diagram *T Diamond RT Relationship Represent RR^T RTet Arrows R Relationship R^ 
RFt R?T Remove RR f^RT RTTcTT t aflR Diagram R?T Pimir^HK Inverse RR feRTT RTcTT t: 


Customer 

Places 

is Placed 

Orders 


1 < \ 

M 



3TR ^ Diagram WRT Meaningful Information Provide RRRT t, art f^FRTRRR t % : 

1 1 Customer M Orders Place RR RTRRTT1 1 Raft 

“1 Customer Places Many Orders” aftR 

2 1 Order R^RR 1 Customer ^ Place RR RTRRTT1 1 Raft 

“1 Order is Placed by 1 Customer •” 

Chen R^ Model 3 RR? R^R R^f Limitation t af)R Rf % ER Diagram R?T Draw RR^f 
R?f I Chen R^ ER Diagram *T Weak Entity R Mandatory Relationship R?T 

Represent RR^f RR <Fl4 RRS R^fRR % I 

RRT1RR R^ felR Music Store Database R^ felR Order RR? Weak Entity t afR f%RT f^Rff 
Customer R^ ^ Entity Database Store R^t %RT an RTRRTT afR Customer Entity R^ 
RTTR Relationship «i«1 RFft Mandatory 1 1 

RR? Database Designers Chen Method RR? RRT Symbol Add f^RT t f^RRf 
Weak Entity R?t Rfrirrtr RR? Double Bordered Rectangle RRT RRlfRT RTcTT t: 
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Order 


RR iff Riff foyff ER Diagram ff f^rff Weak Entity Rf Represent f^RT RTFT t, FR ^ 
Symbol FF RTF Rt Indicate FRcTT t f^> ff Entity R FTTRt FR Parent Entity Rpff RT #R 
ff Mandatory Relationship 1 1 cffefTR RfcJ ff Entity Rt tttst FR FT WRT Parent 
Entities Related Ft, eft FF RTF Rt TTTRFR Fffefc Ft FR RRRT gf^Ref Ft RTFT t RffRFf 
Entity Rf FTPr FF Weak Entity Rff Relationship Mandatory 1 1 

Chen Method eft rrtrt FR Information Engineering Method Rt Use RtfrT iff ER 
Relationship Model Rf Create RR Rf^ tl IE Method ff Line Rf End Rf 3TTFTy FF 
fcfl^FT TTRRF R?T Relationships Rf Represent f^RTT RTFT t, Rt Chen eft Method R?T 
F,eHi ^ ER Diagram Rt RRT RTFR RTT ffFT11 

FRTFFR Rf feTF f^FT f^TF ff FTff One To Many Relationship Rt RFlfRT RRT t, fTtTFf FRf 
Chen RT Method ski RFTfRT % I FF Iff ff Line RT End RT 3TTRfy FF FR FF RF RT FFT 
eFTT FTRcf t fcf) RfRyfr Relationship Mandatory t afry RffRFTT Entity FR Weak Entity 
11 


Customer 

*CnstID 

FName 

LName 

Street 

City 

State 

Pincode 

PhoneNumber 

CreditCardNo 

CardExpiryDate 


Order 

*OrderIDa 

Cu3tID 

OrderDate 

OrderFilled 


Customer Entity eft Rpf Rf rt ysn£T Lines (| |) t, ffrt rfrr ff FfFT t f% FT Order 
frTRf sfty frTRf FR Customer FT Related 1 1 o Optional RfT t, Rifely FF 

Entities Rf ffF R?f Relationship Mandatory 1 1 

FTff ftf Tf Order Entity Rf fttr Connect rf 0 R TffR Legs rt RFefR ff t FR 
Customer Zero, One RT More Orders yf Related FT TTRFT11 FR IE Diagram ff Line 

Rf 3FF ff gTRfR: ftt Symbols Rf Use f^RT rt ftrtft t: 
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1 | | : One and Only One (Mandatory Relationship) 

2 01 : Zero or One 

3 >| : One or More (Mandatory Relationship) 

4 >0 : Zero, One or More 

3 R Music Store Database cfr fctf^FT Entities cf?r Relationships Rt IE 

Diagram sTRT Represent cfR, eft FFf RelT Diagram f^FTT^TR Ffnr 


Customer 


Distributor 

♦CustID 


♦DistID 

FName 


Name 

LName 


Street 

Street 


City 

City 


State 

State 


Pincode 

Pinccde 


PhoneNumber 

FhoneNumber 


ContactPerson 

CreditCardNo 
CardExpiryDate 


PersonExtension 


Order 


♦OrderlD 
CustID 
OrderDate 
OrderFilled 


A 


Item 


♦ItemID 
Title 
DistID 

-i<j RetailPrice 
ReleaseDate 
Description 


>o- 


Actor 


*ActorID 
Name 

Producer _ 

* Produce rName 
Studio 


IE Diagram sTRT Rft Relationships Model Ft f: 

1 TTcfj Customer Zero, One tit More Orders Place RY 'HFdi t ^Rb FF Order 

t?cf> afk frRb tTcfj Customer sfRT Place Rbrrr vtTT 'HFcii 11 

2 ttcft Order trt ^ ^htkt Items FT RRcf t vrisiRb FF Item Zero, One tit 

More Orders Appear RT 'HFdi 11 

3 ttcf? Actor Zero, One tit More Items Appear FT ttfui t sfR sprft cR? ft RF 

Item ff Zero, One tu More Actors Ft 1 1 ( RI? ttr tRft Films iff FTrff t, 

fupfif Human Actors ^ R>TH *R Animal Actors ^Tcf 11 ?RfeR RFRTT ff 

sflcTT t Rb R? Item Actor ff Related Rf I ) 

4 R? Item cfr Zero, One Rj More Producers FT RRcf t afR R? Producer Zero, 
One Rt More Items f^R Responsible RfRT 11 sieii'Rb RT Practically cR 
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POT fcfRft Producer PP Database i Store Pit PRi f, otp ppt fcp pp 
Producer fiRtt Item p) Related PT FT | Producer P Items Pf itP Pi 
Relationship Pi Optional Means P^ OTP i Specify PRP> PP ftpn Item Pi 
Information Store fcfR |rp it Producer cp?T Information Pi Database i Store 

PR pppt 1 1 

RP Design i Notice PRP PTett OTT otppt spit itOT i eft if t RP Design i #P 
Many To Many Relationships i, OTT fcfj Order To Item, Actor To Item P Producer To 
Item Pt Entity Pt #P 11 P?eT fir pp Data Model Pi fiRtt Relational 

Database PP Map pri, fcfRft otot pfr£ Tl Handle prpt iFTT, PPt1% f^Rtt it 
Relational Database i TFT Many To Many Relationship Pi Directly Map Pit PR 
PP>F 11 


Dealing with Many To Many Relationships 

vrk-iiRb TlPi Wet siciiiii t 1% Many To Many Relationship Pf OTTOT PR? OTOTP PPPP Pi 
PPOTTTp 11 PPTI Wcfr WH efr Pit t f% Pii it Relational Data Model Many To 
Many Relationship Pi Directly Handle Pit PR TTFkTT 11 f^Rtt Relational Data Model 
i TFT pTpot One To One PT One To Many Relationship Pi it Handle PR TTPRt i I 

^TTFF PcfeTP i T|OTT it? TPli Music Store Database i f^RT Many To Many 
Relationship Pi Identify 1 %pt i, OT# One To Many Relationships P^ Collections ^ 
OTP i Convert PR^ Relational Data Model i Use PRPT itPT, PTf% PT ^ 
Relational DBMS i Use PR TTPf I 

■^t TOT sM RPTPT PTfeeT tl ^ ^ feR PTPelt Music Store 1%it 

Distributor ptt Pii Order i?TT i sfk Music Store PP Pii Customer Order Place 
PRPT tl TRTfeR Order P Item ^ itP Many To Many Pi Relationship PPit i, PPfi% 
TR Order i ppr PI OTTPT Items Appear it PTPFt i sfR PTP i TR Item P?i Orders PP 
Appear it PTPRTT i I OTP prit Music Store f^Rtt Item ^ feR PPi Order Place PRPT i, 
PP Item ^ Copies Pi P1P3TT Music Store ptt PTP iti PTeft Copies Pi PRRTT PI fiOT 
it PTPRtt 11 PTit it TTPTPT i f% Music Store f%ptt Item ^ PR Copy FRT PRPT PTPPT 
it OTPfe Stock Pi Prit ^ PPOTT oti) PP Item P^POT iftP it PTP it I 

OTP PTPTeT i i fir Order fiR pxr item Pi Quantity Pi PRT Store PRPT PTftp ? PPtfiT i 

Quantity Order Entity PP flRPTT (Attribute) PT it Pit PPPP pplRh Quantity OTP Item 
PP Depend PRrfT i, fipi Music Store Order PR TPT i I Rit PTP it i Quantity Item 
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Entity FF ^ %RTT (Attribute) Fit) FT ffui FFfft)T Quantity f%^ft Specific Order FT 
Depend frft 11 

FR FFF? Ft Attribute Store FTcT Data Ft) Relationship Data fff ftft t, ^?rgt 
Data Rb^' Entities Ft Relationship FF ftwr f)ft t ft f^> FF Data Relationship 

Tf FTF eF) FTct Entity FF RTrtt (Attribute) FfcTT 11 

^Rb Rbr)) Relationship Attributes Fft) Ffc) 11 F*f Relationship Data Ft) 

Represent FR^T Ft feTF fcfRft tRO Entity Ft) FFRF F)d) t, f) f) Entities Ft #F Ft) 
Relationship Ft) Represent F^ afR TRT Entity *T FF FR Relationship Data Ft) TFT 
Attribute Ft FF Store FR rf^ 11 

■Midi FF Rb-^l f) Entities Ft 41f Ft)f t)TTT Data Ft f) R)r)) Entity ^) 'Mdd FF f) 
Represent F^) FT RFRTT, crf^RT f)f) Related Entities Ft Group FF FTFTftcT FfFT t, FF 
F*t FF FFF? Ft Relationship Data FT Store FR^f Ft feiF TFT FF Entity Ft) FFRF 
F5crr t 3fR F^f FFFT Ft Data Ft) FR FF Entity ^ Store f%FT FTFT 1 1 


Composite Entities 

t) Entities, f) f) FR Entities Ft #F Ft) Relationship Ft) Represent FR 1 ) Ft fcfF 
Describe RbF rtO t, Composite Entities FFeiirl 11 Composite Entities R)rt FFF? 
FT FFF FRT) H, TRT FTF Ft) FF FF> FFTFFF FTTT RFTF') Ft) Flf^RI FRc) 11 

FF FFFT RFF) t Rb Music Store Ft Customers Ft Orders F Music Store Ft Items Ft 
#F Many To Many Ft) Relationship t FFfRb ff Order *T F^ Items Appear FT RFTcT 
t sfk RFTF Item Ft) T?F ^ ^httft Order *T Appear feFT FT RFRTT11 

FF F^ FF ^ Entity Ft) FFRF FR)) t, f) F^f ^ FFTF Specific Title fMt 

Specific Order FT Appear FT TFT 11 TRT Concept Ft) f^FR f^TF FRT RWRTT FT TFT t: 
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Order #1 

Order #2 
Customer #0985 

Customer #0985 

05/02/00 

05/18/00 

$29.95 

$119.94 



Order #3 


I Cus 

tomer #1J 

M2 

k 

02/1800 

$119 94 

1 


Customer #0985 
Item # 09244 


Customer #0985 
Item #10101 


Customer #1212 
Item #00250 


Customer #0985 
Item # 09244 


Customer #1212 
Item #10101 



^4 fer % #4 Order Instances t sffc rfH tf Item Instances tl 44elT Order (Order 
#1) Customer Number #0985 t f%4T t sfR Order % 44% 4^44 44 tt Item (item 
#09244) 44 Order f%4T 11 

^4lt Order (Order #2) Customer #0985 t f%4T t sfk Order % 441% f%T4 4T Items 
44 4e%44 f%i4T t, 4444 Number #02944 4 #10101 tl 4F% Order % Item 
Number #02944 tt f%i4 41 Appear tr tl 44T t 444 t\ Item Number #10101 tl 
Appear tl 44T11 

dW-Ki Order 4ft 1% Order #3 t, 4? Customer Number #1212 % Place f%i4T t sfN 
sT4l% tl 41 Items Item Number #10101 4 Item Number #00250 44 Order f%4T 44T tl 

sT4T % 44 4144) t 1% #4 Customers % #4 Orders Place 1%4 f ;#? tPri 

Orders % 4jel 4T4 Items 4% Order f%i4T 44T 11 4444 44414 % t f% 4ft #4f Orders 
4% f%?4 444, 41 Item Number #02944 4% tl Copies, Item Number #10101 4% 4T 

Copies 4 Item Number #00250 4% 4l4el 44? Copy 44% 4iel 414 Copies Sell tttf I 


^41 Diagram 4l tl4 44 ft44TT tf 44 Composite Entity t, 4% ft 44 Order 4% fttl 
44i Specific Item 41 Connect 414 44T 11 44% 441 Example Diagram % 4ieT 4T4 
Instances t, f%4t 44 “Line Items” 44%t I % Line Item Entities, Order 4 Item t %14 
4% Relationship 4% Represent 4R% t fe!4 Create ft4 44 11 
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sRT Diagram if ITT ffsr t 1% Order ^rff Item cfr fen? ^Tef x?cf> Line Item 

Instance Related tl cT%F ^f fRt eft y<rif<F item !R Order T? Appear nfif ^ 

fen? fiWff W Line Item Instance Tf Related 1 1 

sRT Diagram ^ 3TTE[N r? y<^<F Line Item Instance ^ sflT f^ntf ^ Order Tf 
Related t ^ttst ^f Line Item ^ 3fR ftntf ^ Item Tf Related 11 yR u iH'M*nr w 

Order ^ Line Items ^ One To Many Relationship t, WlTT ^ Order 
^ Line Items Tf Related t sfR Item Order, ffTrr T? Item Appeared t, ^ 
4f^f One To Many Relationship t wf% ^ Item ^ Tf WTT Line Items T? 
Appear 11 

irt cN? Tf sRT Diagram if ITT fRsr ^FFcf t 1% w Composite Entity ^nR-erfer Tf 

Original Many To Many Relationship Tf One To Many Relationship if 
Convert nt Tift 11 imR Database Tf tf#TcT ^Ftf Relationship Data t, cfT ^3TT 
Data nft Store ^Rif ^ fen? nr 1RT Composite Entity if iff rtt Data ^ fen? 
Appropriate Attribute Create rt TFFit 11 

v 3 ^igyu| ^ f^fir Order Rn? R? Item Quantity Rf Store nRif ^ fen? irt Composite 
Entity if Quantity rr rt Field tt Attribute Create rt TFFcf t 1 irrI tttr iff ir irt 
Composite Entity if irt RcT RTRFTff Rrt ^ fen? rf Flag Attribute Create rt 
1?, nfr ir? slid sj?f vri Mcfii'fi fcfr Order ff?n? r? Items Rf Ship Rri rt % nT 
nff 3fR Rfff Ship f%TT rt t, eft Shipping Date Rf Store RRT ^ fen? Shipping 
Date Attribute Rf iff ^rff Composite Entity 3 rf Field ^ tr if Specify f^RT rt 
TFFR 11 

Chen ^ ER Method if Composite Entity RT ER Diagram if Draw RRf ^ fen? 
PlMid.'HK Symbol RT RTPT ftfRT RRT t, RRf% Information Engineering Method if 
Composite Entity Rf ER Diagram if Represent RRf RT Rtsf cI'SIri 1 1 



Music Store Database ^ Thft Many To Many Relationships Rf Eliminate RRf ^ fen? 
Ifif Many To Many Relationship nff W Composite Entity Tt One To Many 
Relationships if Convert ^FmT l 
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vrk-iiRb bb BBPT Music Store Database Bt ftwcl IE ER Diagram t TTBrt t, ^BTBf 
cffB Many To Many Relationships t, BTTfefB BB #Bf Many To Many Relationships 
BTf Remove Brrt Bt feTT Bt cffB Composite Entities BB tTRTjTTfT Create Bttbt tfBT: 

1 Order Lines 

Order Lines Entity BBT Item Btf BBT Order BT Represent BTTcB t1 BT Order 

Bt BB? “Order Lines” FT B<Bci) t btt 1% 3RTB—3TcTB Items Tf Connect BT, 
efftTB Order Line t^f sftr ftfBt bbt Order bt Appear Bt ttbbb t1 Brtf btb Tf 
BBT Order Line 3 T^F 3ffr f^TBt bbt Item Appear Bt TTBBTT t elRh-i bbt tt Item 
BBT ^ vriiKi Order Lines t Appear Bt TTBBn t 3ffr BcifBT Item f^rtt Different 
Order tf Connected BtrfT t BBtftr BBT tt Item Bt fcTT BBT Tf WBT Orders 
Place btt B<B<t t I 

2 Performance 

Performance Entity t Represent BRcB t ftr bbt Actor BBT Film t Appear 

BtrfT t1 BT Performance T^F 3ffr T^F Film Bt fefB BtcfT t, btb 1% TBT Film 
t BBT Tf WBT Performance Bt TTBBff t, BBfftr BBT Film t BBT Tf WBT Actor 
BT TTBBt t1 B^ft BTB Tf Actor Mct^ Film t Performance tf Related 
BtrfT t, elRh-i bbt Film t BtBef t^F 3flT ftfBt bb> Performance Tf Related BfrfT 
11 

3 Production 

Production Entity t Represent BTTrfT t ftr bb> Producer BBT Film BT BBB 
BTTrfT tl BBT Producer BB? Productions t Involved Bt TTBBTT t BsiRh BT 
Production BtBef BBT sfir ftfBt TBT Producer tf Related BtrfT t 1 Item Bt TBST 
Bt Relationship t Indicate BTTrfT t ftr BT Film Bt Tf ^BTBT Producers 
Produce BR TTBtf t elRh-i yct^ Production ftrrt bbt Item tf Related BtrfT 
11 

tJtr Composite Entities Bt grsTcT: Bt Entities Bt ttrf Bt Relationships Bt Indicate 

Bfrt Bt fefB Create ftrBT bttcTT t, BTTfeTB Composite Entity BB ^ttbT BfBt Child Entities 
tf Related tfBT BRBt BtrfT tl tTTT BTTfeTB BfcTT t BBff^ BT Child Entity BB ^TT^ 

Parent Entity Tt Related BfBT Compulsory BT Mandatory BfcTT 1 1 3TB BBTBT btft BTeB 
Modified IE Design f^FBTBTTTT BfBT: 
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Relationships and Business Rules 

Database Design Rf Science Rf rtst—rir RR Art iff 11 f^Rff Business Rf 

fcR f^Rfl Database RT RfRRT Design ^ RRf Rf Correct RPR, f} RR Organization Rf 
Business Rules R7 RRtt 11 3TeTR-3fcfR Organizations 3Ppf 3TefR-3TefR 

Business Rules Rf 3RRR RR wt RRt t, ipRfeR RR Organization Rf feR Design f^RTT 
RRT Database Riff iff ijff RR? Rf f^Rff ^R^ Organization Rf Database RR RR? Rf 
Apply R# f^RTT RT RRRTT t I 

R?T?R 1J T Rf fffR RPTeff % ?R f^Rff Retail Establishment Rf feR RR? Database Create 
RRRT RT?rf t, fffTRTRf RlpT RT^ RPR Stores 11 ?R Database *f Rff RTR Handle R?T 
RRiff, R? RR Employees RR Schedule ?tRT, RTf RR Retail Establishment Rf ffff^FR 
Stores RR RRR RRcf € I 
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^fRf Wef fcfj ir pOT Database Design yR, ifP Employee y Store P> PRf cp?T 

Relationship 0P Identify yjTTT pPTT I Employee y Store P> PRf RRpff Relationship 
PfPf? One To One cfP ^fT One To Many yP | 

ypffpj Retail Establishment Chairman yPff iff fpjpff iff Employee Pt 3fyp fpjpff iff 
Store T? P^f 110*11 11 pm ukR) yp! t fcfj vjft Employee fpRT Store P> fRy Pi^cki 
fcfjm jjfTTiiTT, w ?P?TT jRff Store T? fPgycT PpTT I F? Employee ^TT W ft Store Pf 
fen? Pq, 0 i f^jJTT jjfTcTT t, eft Employee y Store P> PRf One To Many cp?T Relationship 
Identify PfcP t PR RP F? Employee yRFT Store T? PWT-PteT wm czrPcT yj^cTT t, 
eft Employee y Store P> pR Many To Many cfP Relationship Identify PfcTT11 

ferfer P TFfefT P ypf PlcTT t fcfj cfPrttt Design ^i\ t PR <+?|h>hi Terr yfPr 
f^erfcT P effpror Design t, P ^TcT Organization P> TFT yjRf P> ?RfP> nr Rr*R 
cfj^eTT t, fcfj y? Organization 3FTp Business Rt fPn TT? P Operate yj^cTT 11 

TTpf s^T sttcT P 0I4 00 M-sci 1 P fcfj 1 R Database Design P> TFRST P Rhcni 
0Mcl P, S1P0 1 R ny cfcfj yyj 3 T^T Database Create ^Rf 0R 110c! P, vjfsf cFfj shki 
D atabase fPPf Business Environment Pf fpf$FT Relationships Pf Accurate RPP P 
Reflect ypf ^fj^cTT 1 1 


Data Modeling and Data Flow 

Data Model Design yjpf TRPT Rf TRp jHTKT Common Mistakes cfP TTTcff t, P Data 
Model ^ Data Flows P> PRf Confusion Pf Mistake PtcP t1 Data Flow sR? sTTcf Pf 
Show cfj^n f fcfj fppf Organization P Data Pt fPn y^T? P Handle fpTT yfTcTT f, 
Data Pr wf Store fpyr yfTcTT f PR Data P ^ttst crt Processing Pf yfTcff P 1 

yfPP Data Medal Data Pf Internal wf Pf cfSTT Data P py pf 3 TTypf Relationships 

Pf s^T yTcf Pf wi? fPc; Represent 0^P 0T 011 0^cii %, fpj Data yp 0P 
Handle Tf t PR Data Pf ^ysr fpj^r yyir? yp Processing Pf Apply fpjTT yfT 
1 1 

Data Flows Rt WTRTcTTT Data Flow Diagrams(DFD) P Document fpjTT yfTcTT 1 1 
jJTTF^T ^ feiT 3 FTp fRy P Music Store Organization Top Level Data Flow 
Diagram Pt Rl ^Ffjp 11 
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Customer 



Ru Sequence vH efPTT cf>t w^Rici ^ t fcfj vjft Data eft Handle cfR yt f | 

sRT Rtr ^ Circles RR Processes eft Represent 3R yt t, ftr% Data R? Apply ftRTT 
v3TTcTT tl ftm *R Data eft Store ft^TT RTrTT t, "tr Parallel Lines wr t 
■^TRTT W tl FfTR vicji^^u| if Storage <ft “Main Database” ^ 

Represent f^RTT rrt 11 sRT Rtr t Arrows sRf ^tft ^ft Indicate ^FRt t ft? 

Data ft-Ril T-&TH tl ftRT T-&TR eft cks Flow rt Pass Rbk! rt yt 11 

Data Flow Diagrams 5RfPT WTRTcFTT Design RT yt System eft gfR srfstep 
Details Provide 3Rt ct fef^ ftRTT RMT 11 ftwr Rrsr ct Order eft tt wish^i ^ft 3FTet 
f^T5T t stteT RTT sfR Modify 3Ret “Take Order” tt Process ^t Represent ftRTT RRT 
11 
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%3 if IFF ^ If % 33 Order %F cp?T 3%3T ^ 3T «i>sl 3% Involved € I HgeTl 
Customer 3^ Information %3 3 ^3% Order %3 3FF 3% Items 3^ Information 
%TT I s?3T f^rsr 3 j ?3 Process % 3% Explore 33 % IFF Data Flow cp?T 3% %% Deep 
Details 333 33 3T3cf t, v?UHI% 3T3eF % %% *F 3%3T 33T t I 

sP3 %rfcT *F Diagrams %3ft System % ^ 3 % Detailed Information ^ % t, % 33 
Application Designer 33T Application % Design 3%F 33 Plan 33T 3T333 11 Data 
Flow 3 Data Model %3f % Separate 3%F 3 f %3 IFF 33 ? Guide Lines 33 3313 33 
3T3rT 1 1 ^ Guide Lines %Rrg333 f: 

1 33 Data Flow Diagram ^ Show 3333 t % Data % 3%T Use 3T Handle 33 

33T t, 33% Data Model %3 3fl 333T 1 1 

2 33 Data Flow Diagram ^F Show 333T t 1 % Business Related Data 3T %3T 
333 3) 3 %3 3T£33F (People Inquiry etc.) 3T Collect %3T 33T t, 33% Data 
Model I;3T 3TcT 3?F 3333% 3% 33 sf | 

3 33 Data Flow Diagram Data 33 Perform %F 3% 33 Operations % Show 

3333 t, % Data % 33 3>3 3) 33T 3 Transform 3 %t t, 33% Data 

Model ^3T 3T3 % Show 3% 3R3T If I 
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4 xTcfj Data Model ^ Show TO??TT t f% Database ^ f^FT Entities 
TTTO? TT TOTO *T Internally Related t, toRT Data Flow Diagram sRT TOT cf?r 
<Rl4 TOTOI 1 ?) TOT | 

5 xtcf> Data Model tot Attributes Show TO?cTT t, TOT Data Entity ^t 
Describe TO?rT t, TOrf% Data Flow Diagram f^ft Entity cfr Attributes ^T 

TOTOTfT trTT 11 



TO Data Model f^ft Database *T Store iff^T TOeT Data 1% Entities, Attributes 
cT Entity Relationships TOTOTfr FRfT 11 ^ RWff Entity ^ Data f^ft 
Database *T Store f^TOT TO TOT FT, eft TO Entity tott Database TO ftTOTT FfcTT 
11 

v 3 ^is-<u| ^ f^fir gieiiRb Music Store TO Data Flow Diagram Music Store ^ tott 
E mployee Show TO??TT t, TOT Music Store ^ fcrf^FT tot? ^ Data Handle TO??TT 
t, elRh-i tott Employee TT TTOrRiTT 1%?ft TOT? ^ Data Database *T Store f^TT 
TO TOT 11 wfeT? Music Store Database ^ ER Diagram *T Employee TOT TO 
Entity TO?T 11 
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DMBS - The Schema 


RP Completed Entity-Relationship Diagram Database cfr Overall Logical Plan 
RT Represent RRTT 11 Database Management System 4^ WI s>R Overall Plan 

RT Schema W ^TTcTT 11 ^ RSitRT RT Design FfcTT t, f^RT f^Rft Database RT 

Maintain RRT ReT c#T f^Rft Business System RT ^RTcT 11 

% Users «fT sPH Schema R anwRcT Database Application RT Use RRt t 3fk % 
Users RT sTR Database Schema ^ 3RTR r Application Develop RRT t, % TRt 
s>R Design ^ R^RF Logical Schema RR R ft qRFdd RfrT 11 Data Physically f^RT 
w^k ^ Store RfrT ipTT RR cj?f vriipr c^hI rt R?f sldH %, RT eft IJR Logical 
Schema RT R sTR Logical Schema RT Use RRT ReT Users RT I 

Logical Schema 4^ Layer ^ Data RT Physical Storage ^tcTT t, f^RT DBMS 
Manage rrtt 11 ^ Physical Schema RRT RTRT 11 Physical Schema RT DBMS 

Handle 0^1 I <Mei 0 I 4 RTR T?T ^i-si DBMS RT ^Rr ^di f^P RT Physical 
Schema RT Control R? RRf I 

RR d'Sl^ RT RR^ si-si RRRT^T ^ f?P Database Design ReT R Use ReT, 
RfRT RT % RTRT R?T RRRcT #rfT t fcp Data Physically f^RT RPR tT Store FT TR 
11 RT RfT^ ^ RTRF Database RT Access RRTT RFT?T RRT FT RTRT t RTTl% R R>?T 
T=rT aTRTPfr R Logical 4 Physical Schemas RT Change R? RRcT 11 

R RP Database RT P?TR cRPpt ^T RRcT t, ReTT Logical Schema ^ TR *T, 
■^TRT User ^ RP 3 4 rflRR Physical Schema ^ RP A RTfeR RTRReT 4R 

Database RT Three-Schema Architecture A\ RR RFT ePTT 11 System Programmers 
4 3PR eflR RT 1% Physical Storage RT Manage RRT t, % RRR *T Physical Schema 
^ RTR Deal RRt 11 3TTR RTFT RFFT f^TRT A\ DBMS Softwares t, % RT RR DBMS *T 
Store fRt Data ^ File Structure Rt Control ^R^ ^f^RT yRH Rff RRrf 

1 1 

Database Designers, Database Administrators R ^5 Application Programmers 
Logical Schema Rrr Use RR^ 11 End User Interactively TFT RRct t, Rpft TT 
fT Database System Application ^ RPRT ^ Use RRcT t RRf% Application 
Programmers Database RTt User View ^ 3TTRR tr t sfR End User ^ feR 
Database Applications Create RRcT 11 

R PT FT r ER Diagram Complete 3R eTct t, RR^ RT Create 
Conceptual Logical Schema RT Use RT^ DBMS ^ 3TTRR R Formal Data 
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Model if Translate RRRT tfdT 11 3TM RTici^t iff DBMS Softwares Available t, t 
Relational Data Model RR 3TTRTft?T t1 Relational Database RR ^RTT Database tfRT t, 
Rftri Logical Structure Relations Rf Collections Rf RTenRT rr? Rtf tfdT t1 


Relational Database Model Rt Edgar (E. F.) Codd if Develop f^TT dT I 1960 Rf 

rrtr if Dr. Codd Existing Data Models rr w rtr Rt £T I RTRif rtrrr Rf 3TTRTR rr 
F tfif RTRT fvTrFT iff Data Models RTRT RTRR Rdfeid at, t RTtf RRR?f RfftRT R 
swirRIr cT^feFf Rf Data Rf Model RRRcf sf I t RR dhdsl ®f, FrfeTR Wfif ftfiFR 
5TR Rf Relations RTf Set Theory Rf 3TTRTR RR Mathematical Form if Develop RTRRT 
RfRT f^RTT afR RTRif Concept Rif afR Extend RTRRf R-tlt Relational Database Model 
Develop f^FT afR 1970 if efftf Rf RTFFf eTRTT I 


Mathematical Set Theory if Rows (Tuple) R Columns ( Attributes ) RT Rtf RR Table 

Rif RR Relation Rf RTR if Define ftFT RTTdT t1 Relation Rif RFRf if FT Table iff 
RF RTRtf tl if Definition RRei FT sttrt Rif Specify RRdi t ffR Rh^Tl Table Rf F 
Column if RRT Store fffFT RTRRT, efftF RRfif Actual Data Rif Specify Rtf fffFT RTF 
t1 RR FT FT Table if Data Rf Rows Include RTRcf t, RR FT RRT Relation RT RR 
Instance RTF tfdT tl Wf Rf fefR FT ftdft Student Rf Relation Rf ftFFjTTR 
Represent RF RRRcf f: 


SrNo 

Name 

FName 

City 

Dist. 

Class 

DOB 

DOA 

001 

Rahul 

Mohan Lai 

Faina 

Pali 

10 

10-02-1982 

15-7-1987 

002 

Rohit 

Sohan Lai 

Bali 

Pali 

09 

11-12-1983 

05-7-1987 

003 

Krishna 

Gopal 

Desuri 

Pali 

08 

20-03-1981 

10-7-1987 

004 

Madhav 

Ram Lai 

Faina 

Pali 

10 

30-2-1982 

01-7-1987 

005 

Achyut 

Nand Lai 

Desuri 

Pali 

07 

12-12-1986 

13-7-1987 

006 

Manohar 

Rohan Lai 

Bali 

Pali 

10 

10-11-1982 

15-7-1987 

RF?f RRR if ^ Relation RR Flat File RT 

fcfvjff Spreadsheet Rf Rectangular Portion 

Rff RR? 

fr fesnt ^TT tl ^R 

RTR FT 

FT Table Rf Set Theory Rf 

3TTRTR RR RR 


Relation Rf R>R if tricf t, dR FT Relation Rf RF R|fd tf Specific Characteristics fT 
ftFTt tff 11 Set Theory Rf 3TTRN RR tRFf RR FT Relation RR f Column DBMS if 


Store f^R Rffif Ref Constraints Rf Represent RFdTt1 


RR FT Set Theory Rf 3TTRTR rr ftdff Relation Rf rr Column Rt Characteristics Rf 
tdlRT t, dR FT RR Column R?f fipR Characteristics ttrff f: 


1 RR Table if F Column RT RR Unique dR FTdT 11 

ftdfT RR tf Relation Schema if Rf RT Rf Rf srf^fR Tables if RR tf RR Rf 
Columns tf TTRtf t, efRhd ftdfr TTcfj Table if RR ^f RR ^ Rf Column R^t 
Ff RTR^ 11 
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rr rrtr rtr mt cf^ Column ^ TT mttrt Tables 3 Appear ^tt t afk rrir 
RR Rf Columns MT Hold MRr RTeT Tables RTR RdM Data Manipulation 
Operation Rf fen? Use fcfn? RTct t, ti ^ MR rtr cfr Columns Rt 
Particular Table TT Access MMT Rf fen? Tables Rf rtr Rt vRRFf Rf RRT 
Tf Columns Rf RTR TT Wet Use RRRT TMgcTT t afR Columns ^ RTR MT Table ^ 
RTR RT T?M Dot RT Period RRT RTPTRT R^RT 11 #FT: 


Customers.CustID 
Students.StudID 

2 T?=n Column gften fM RR> €f Domain cfc RTR cpf Store rrcii % I 

fffRff Table *T ff?RT Column MT ff^RT Type RR RTR Store MRT ^ fen? Define 
Rhdi vriicii f?, Ri? Column R^iei \Rff rm MT Store RRRT % I 

^ fen? fifRft Student Table *T Student rr rtr Store MRT ^ fen? ff?RT 
Column MT Define fffRTT rrt t, R? Column R^ReT rtr Store RR^f R^ fen? ^f 
Use f^RTT RTT rrkTT t, vriejlTh rtt Column Roll Number Store RTMr R^ fen? 
Define f%RT RRT t, RTT^T R^ReT Roll Number Store f^RT RTT rrrtt 11 RFfT 
Column *T f^Rff rrt faf^RR Domain ^ RTR Rff Store f^RTT RTT RRRTT 11 

nf^TFfTTTin Relations Rff Column Homogeneous rrtt rttrt tl rtr ft Table 
rr rr Column f^Rff nr f^Rff Domain Constraint Rf Associated FRTT 11 ??RT^ 
DBMS R^ 3TTRTR RR Domain Constraint Data Type Rff RR!T ft Simple nftTT t, 
#RT f% Integers, Characters, Date anf^ I 

?RR£ aTeTTRT ?RTRT DBMS ?RT RTR R?T iff RjfaRT ^RT t 1% RR RRTff RTRTRR R^ 
3TTRTR rr rrt Domain iff Create rtr RTRRf t affR RRf 3nnff Table R^ f^Rff 
Column ^ RTrer Attach rtr RTRTcf 11 

Columns Rff RRR iff Rows Rff iff f^Rff Relation *T 3TRiff RR? Special Properties RT 
Characteristics Rfdf 11 ^ Characteristics f^PRTRRTTR f: 

1 t?rt Row rt ffffiTR Column *T rr RW afk Rmf in mt Store 

11 RFff f^Rff Row MT Column Single-Valued nfcTT 11 afR 

2 Relation ^ W Record Unique RRTT 11 Rnff W Relation ^ W Row 

MT ^TRf Duplication R^f RT RRRTTI f^Rff Relation ^ 1R Record MT Unique 
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sRFT ^ fei^ DBMS Wf ft Ft ROW ^ TTm Unique Constraint Tfr Enforce 

0 ^di H, TfeT> ^fT TffftTT Tff ipt Primary Key ski TTRT <TK<if If I 


3 Primary Key f%fft Table ^ f%Tft Column TT Columns TT Combination tffcTT 
t, ffTfr ^fT Table TT Relation ^ f%rft Record TT Row Tff Uniquely Identify 
^ fen? Define ffm tttttt 11 uNt fit f^ff Relation ff nff^ Unique 
Primary Key nff fffrfif ftfftfps Column TT Columns ^ Combination ^ TTT2T 
Set ^ f^TT nTTcTT t, ft ff ftf^TTT FT tttttt t, f% Table TT Record 
TT Row Unique ffPTT I 


Tables 

Relational Database TT TT7? ^ Tables ^ TTTST yfpfrTT ^TcTT t, f^nt Base Table T 
Relation wft 11 ff Ttff ft Database 3 Store FFt 11 ft fit % Tables nf^ t, nfr ^TTf 

Database TT Conceptual Logical Schema TTTct 11 

TPTFf 3TcTcrr Tables T? f^H Relational Operations nff Perform ftm tttttt t, 
vf^TFRTTTT TTT? Additional Tables Produce ifrft tl ft Tables f^nf RAM TT Main 
Memory t Exist tnrr 3nnrr tfi t sfk f^n Destroy FT nncT t, ^rfen? 

Virtual Tables ttitt tttttt tl Virtual Tables Legal Relation ntf ttft t, ipFf 

Primary Keys nt Define ntt ftm nrr TTFcTT 11 elRh-i ^jftfr Virtual Tables Database t 
Store Ttt ttfl t, ^rftn? ^ Database Design t f%fft Tt Tfrt wn tn ntf 
11 

Virtual Tables DBMS Tft ^ effort ft wm vfTTrl 11 Traft Wet eft t Tables DBMS 
for Application fot Processing fo fofTH Generate ttfo Tlct Intermediate Ouery Result 
fot Database t Store Tffo fo ttttt spr Virtual Tables t Store Tf?fo Main Memory t 
Store Tffo fot egftn for t, ffofor Cuery fot Performance 3ffot tt nmfr t, fofffo 
Main Memory fot Speed fofoTT tf Disk fot Speed ft WTT ttdt 11 

DBMS TT ^TTTT wm fo ttcTT t ffo for Tables Relational Data Model fo Rules fot 
Violate Tfor t, DBMS ^t Virtual Tables fo T>V fo Main Memory fo Store Tf?fo 

Manage TTTeTT t, fforfor Actual Database fo Stored Data fot egysTT fot ffofot 5TR ttt 

folf 'islcKI "itl 'tScll I 

form foR foforr wm fo tforT t f% DBMS ^TTT Virtual Tables ^ Wtr ^ 

snT—sTK Disk T? Write/Read/Delete Operations ^ft Perform ^ ^TScTT t, ftp# 

Disk T? Data Fragments TT c<T)-s|' if Store Tff FFTT 11 spmt TFTT Tff ^ T^TcT tfRft 
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t afR Database ^ Performance tt 3RST FT RTcTT tl Virtual Tables eft FTFTTRtRTT 

Temporary Tables TT Temporary Base Tables tf RMT11 

Mr Relation ^ Represent ^FRcT wm ^tt Data ^ft Store Mt RTcTT tl 
ft«rfcT t Mt Relation ^ Represent <JRt ^ w Common cRWt PiHid.'HK tl?TT t: 

RelationName ( PrimaryKeyColumn, NonPrimaryKeyColumnl,..., NonPrimaryKeyColumnN) 

WI ^ feR Mr Customer Relation eft Represent RTdT *nt, eft PlMl^HK 

cR ^eftf f: 

Customers ( CustlD, FName, LName, Phone) 

cR? TT iRf ftRt Student ct Relation eft Represent RTdT RT#, eft tjtr tt 
PlHlj'HK Represent ^FR f: 

Students ( SrNo, Name, FName, Add, City, State, DOB, DOJ) 

t tpff Expressions ftRfr Relation ct Structure eft Represent cfRt ct Ideal 
Expressions f, ftnt eftt Data ^rtt 11 Mfr Relation t Data Included tf, tr 

tm Relation w Expression \RT Relation W Instance FtcTT 11 


Primary Keys 

vJk-iifeb IFFT tt eRTFTT ft> Primary Key ftRt Table 1% Record TT Row eft 
Uniquely Identify RTdT FRiR TTTcTT 11 ftRt Relation t Primary Key eft Rft 
stet t, Wt Mr Entity Identifier eft ftdt 11 Primary Key eft Define cfRct ir t cRT 
efRrT € fcfj iRrt fv5TRT ^r Data eft Database t Store ftRTT t, fRf vRT ^r 
Data et cRht eft tf ftR Tt yTO ^FR ^fett | 

ffr irt Relational Database cjt 3RcT t, cR ftRt Database TT ftRt Data ct 

Tt wli ecf)^ eft tf y IA1 efRt eff feR f?t RW tfPf s|| 0 | eft RFRTt git) vRT 

Table ^ TF 4, Mt Data Stored t, vRT Column et rr eft, ftM Rff Data eft 
RTF efRffj t 3fR frt Row ct Primary Key eft, ftRRf Column ct Data eft IR 
frt efR^T rrtT 11 

^fft sR Row ct feR Primary Key Unique Ft, ct 1R sRT RcT ct feR Sure FT FRRf t ft? 
!R Exact Row ^r Data eft Retrieve cfR Rett I elftm FR Row Unique R tt ct 
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FT T<F Tt WFT Rows Cf5t Retrieve FTFT t cFT FRFT ^Rcbei FT vrll^JII, ftt FTRT 

Required Data ftRT Row 3 11 

^ftr t^F Primary Key Ft?TT ftRfr Record FT Row Ft Uniquely Identify FRt ^ feTT 
Define ftRTT FTTcTT t, sRffcFT ftRt tT Primary Key Column Ft Empty Ftf ttFT ftt 
FTFRTT FT Mr Primary Key Field t NULL Store Fti tor ftt FTFRTT tl Null RF 
Special Database FH FTcTT t, ftRTFF FFeTF “Unknown” FTcTT 11 

Fft FfR Relation t FReT TFT ft Record FT 3fR FT Primary Key Filed Ft Null FR t, 
ct Ftt Problem Generate Ftf Flct t, e)Rb-i tft tl FT FFT Relation t ^FRT Record 
Enter Ftt, FT Primary Key Fields F^ Uniqueness Ft Property Ft ^FT tt I sRrfeTF FT 
wft tT fttfT Table F> Primary Key Field Ft Null Assign Fit FR ^TFtr 11 

FTT Constraint Ft Entity Integrity FFIT fttcTT t afR Database t fticitl FR tt Data 
Enter FT Modify ftRTT fttcTT t, DBMS Primary Key Ft Enforce FRF^ Database F? 
Apply FRcTT t, Mt FF Record Ft?TT Unique FFT firtt 11 

FT ftRt Primary Key Field t Duplicate Data Store Fit FR FTFtr 11 Fit FT tRtt FRt 
Ft 0 IRR 1 FRt t, eft tl DBMS Ft tRtt Fit FRt <^<rii t, FFffti FF Primary Key F> 
Constraint Ft Follow FRcTT t, ftRTFl FIRT FFT Column t FF-t tt Duplicate Values 
Store Ftf FT FTFFt 11 

ftRt Relation Fj feR fIfci Primary Key Select FRFT Challenging w FTcTT 
tl FR? Entities t Natural Primary Keys Ffct t, tft ft Purchase Order FT Invoice 
eft identify FRt t feR FtRTT TF? Meaningless Unique Number FTcTT t, ftp# Ftt 
Particular Purchase Order FT Invoice Identify FlcTT 11 Ft tf Natural Primary Key 

TIT fttcTT t sfR t tr RT Ideal Primary Key FF fftfrt ttcTT 11 

FT ftRt tf Entity Fj Ftt Attribute eft ftRt Relation t Primary Key Fj fft t Identify 

FR FTFFf t, ft'Heft PlHIj'HK FT fttFcTR FT: 

• Primary Key eft Value FRt tf Change Fit Ftcff 11 (Uniqueness) 

• Primary Key Column eft Null Fit T^TT ftt FTFFTT 11 (Not Null) 

FT ftRt Entity ^ fMr Field eft Primary Key Set Ftf TR Mt t, ftHFT 
Repetition R^FT FT I FFTFTT t feR Fft FT ftRft Customer Relations t Customer ct 
Name Filed eft Primary Key Set TR t, cfT DBMS t Enter ftR TF RTF ct ^F tf 
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ciiRki yrf Database if Store Rif RftI FFlRb DBMS Primary Key Field 3 TFT t\ Value 

TF Repetition fR FRif Rft t, vri<s|Rb TFT ft FTF yf yt Customer FT TTFTrf 1 1 

FTff FTF Tf FF ftt Attribute FTf iff Primary Key Set fR FR TTFTrf t, FTf FR-FR 
Change Rft 1 1 spfT f^rfcT if Rryff TF> ft Entity R TF> R Instance Relation 

if TFT R vriiKi fr Enter Rff ftt TrFFTT t, RRTTf Database F?f Consistency F 
Accuracy TFfRfF Rrff 1 1 Fff TFFF if FF TfR iff wf FR 1 1 

TFT Appropriate Primary Key FTf Choose FRif yf fcTT Fif FifTtT Rryff Entity yf 
Meaningful Attributes FTf Avoid FRFT FTftr I Ryff Meaningful Information FTf Code 
y> Try 3 Specify FRFf FTf Rrff Relation 3 Primary Key yf Try if Use fR FRFT 
ftRt, vJl'HiRb ffR Music Store Database if Rrtt an l 

FF ftf R Code Fif Decode FRif if ttftftt iRi Ft TTFTrff tf ft f?t cks R Codes FF 
FFRf if iff TjetfcRff y?f TRFfFFT TFrff t1 tttst R Meaningful Information Change FTF y?f 
iff trftfft TFcff t, ^THiRh Music Store Database Tf TRnf if FMT fft tl Rrff 
Primary Key Tf FyyfFF ft frt Tf STefTFT if Primary Key ttt rfRRT f^t fftt t f%: 

• yy Primary Key Tf Try if Meaningful Data yfr Avoid frft ftRt l 

SlellRb FRRF R 3TFTR FT y 3mft FTF R TTfT—fcRTR FR Rif R FTF fR F^f efFTTT tf fcfT 
Rnff Meaningful Data yfr Primary Key fftft ftt ttftft t, eft ff Rryff Meaningful 
Data yff iff Primary Key Tf Try if Specify fr TTFTcf t1 

yrt yR ft«rfcTFT iff Rfft tf FtR t, ftft ft fRrff Rt?fy 3?4 yrtf Meaningful Data yff ft 
Primary Key FFfFT RTtfr fftt 1 1 fftftf Tf fefT fR Ft RRff ffft yfr Time ft Date 
Tf TTTST Specify FRFT FT, eft Fif Date FT Time Rtf Meaningful Data yff Primary Key 
Tf yry if Use frft fr^t ft RTyrn | 


Composite Keys 

FF? Tables ^yf FT^ t, RhA yff^ iff ^yrr Single Column F^f FfcTT t, Rtfr Values ff 
Duplication FT Ft I FFTFRI ^ feR fR FF Order Lines R Table FTT RR, FT 
Order if R FTF Items Appear R TTfR t, FFfefy Order Numbers iff R WFT 
fr Repeat RcTT t, fR ^f R Item yyr R wft Order yy Appear R ttfrtt t, 
FFtefy Item Number iff w Tf wft fr Repeat Rft t, RynfR ff Rpf Table if try 
yryR tl $Ffeiy ff Table ff fR? R tft Single Column Primary Key F?f trf Use 
Fff Rtft rt yfFRF i 
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OrderlD 

ItemID 

Quantity 

10999 

1122 

1 

10999 

2211 

3 

10999 

1002 

1 

10990 

1122 

2 

10990 

2211 

4 

10993 

1122 

1 

10993 

1100 

2 

10995 

1100 

1 


far? ft Rff rt Order Number T Item Number Rt Combined Form f Use R\T, eft f 
ffrft Row RT Record cpfr Uniquely Identify RT TTRf 11 RR ffrft Table f ft RT ft ft 
RKT Columns RT Combined TR ft Primary Key ft TR f Use RTft ffrf) Record RT 
Row Rt Uniquely Identify RTcf t, eft RT Columns eft Group Rt Composite Key 

TIT RTTTT 11 

siciiRb Rff RT R# eft RT Table ft #ft ft Columns Rt Combined Form f Use RTft 
ffrft Record RT Row Rt Uniquely Identify RT TTRf t, clRbd RT Table f ffrft 
Record Rt Uniquely Identify RTf ft feR ftRet Order Number R Item Number RT 
Combination ft RRfrr t, RrfeR RT Composite Key f Ouantity Column Rt Add RTf 

eft vjI'McI dfl f I 

RR RT Composite Key RT RRtR Rrrft ffrft Record Rf Uniquely Identify RTTRT RTRf 
t, RR TKeidl ft fcR RR? RTdt Rf £RTR f TRHT RTftR, ffrTTTt Database Design f 
ffrft RTR Rf Rtf R^llfl fRT RT ft I f RTf ffHIjRK f: 

1 RR Composite Primary Key f TIT RR TFRR ft, RT t) RT Columns RT RRFR 
RTTRT RTffR I RTft Rff ft Columns ft Group ft Table ft R Record Rt 
Uniquely Identify ffRT RT TTRRT t, ft ftR Columns RT ffeTTRTT Primary Key 
Rfl RTHT RTffT I 

2 RTR RR TFRR ft. Composite Primary Keys Rt Meaningless TTRTT RTffR I 

RT Relations ft Create RT TTRrf t, RTirr TTft Columns Rt ffetTRT RR Key RTT 
feTRT RTT ft I RRTRR ft ffrR RT RR Library Card Catalog Rf frf 1 1 ffrft Library f 
Rtidfl ft Books ftft t, RT TTft Books RT RR Unique ISBN (International Standard 
Book Number) ftcTT 11 
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fffRft Library Catalog Rtf ISBN Number eft Book RT RPT TO Subject Heading RT 

fffTOT TOT Associate fffRTT RRT tfRT t 3ff? TO Book RT RfR TO Subject Heading RT 
ftror TOT Associate ftro RRT tfRT 11 TOT R7R Tt TO Book R rrrT Subject Heading rT 
tfR Many To Many cp?T Relationship Create FT TOtf t 1 TOT Relationship TOT TOT 
PlMldTTO Represent RR rrj^ f: 

SubjectCatalog ( ISBN. SubjectHeading) 

TOT Relationship Rff Create RRt RT fen? TOT rTctr to Subject Heading Rff TO Book 
Identifier Rf RPr TO Pair Rf RR 3 Specify RRRT tfRT tl TOT ft-erfrr t TOT Table RT 
RFf Columns Primary Key Rf ftror rr FTt t1 TOT t?R RRtf t ftr TOT Table Rf Riff 
Fields Rff Composite Primary Key Rf RR 3 Use RR feTRT RRT t1 TOT RRT Rt 
Relationship TT Database Rf Design t Rtf Problem Rtf tttf t1 RTRTR t FR tf 
ftRff Database t Rtt Composite Entity tfRT t, fvjfRR rtt^ Relationship Data Rtf 
tfRT, RR tot rrto Rff Relationships Rff Define RRt to Design TORfffR fffRff TOR Rt 
RTft RTRTO tn Rtf tftf t1 TOT TOT? R? Composite Entity TOT RTRFTRRT Many To 
Many Rt Relationship TOT Represent RRt Rf fen? RRTRT TORT t1 


Representing Data Relationships 

ftroT R>t RRTTORf t TOft ftf^FT TON rT Primary Key Identifiers TOT Use 1%RT 1 1 TOT 
Keys RT 3TTRN TO tf Relational Database ftftF Entities Rf #r Rff Relationships TOT 
Represent RNRT tl TOT Concept TOT Clear TOFT RT ftn? f^FT effro Tables TOT tfen?, 
ftFR Data TOT Fill fffRTT RRT f: 


Items Table 

ItemID 

Title 

DistID 

Price 

2001 

C in Hindi 

200 

200.0 

2002 

C++ in Hindi 

200 

225.0 

2003 

Java in Hindi 

300 

300.0 

2004 

DBMS in Hindi 

400 

150.0 


Orders Table 


OrderlD 

CustID 

OrderDate 

600000 

00001 

12/02/2006 

600001 

01000 

15/06/2007 

600002 

00100 

20/12/2008 
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Orders Lines Table 


OrderlD 

ItemID 

Quantity 

Shipped? 

600000 

2001 

1 

Y 

600000 

2002 

1 

Y 

600001 

2002 

2 

Y 

600002 

2002 

1 

N 

600002 

2003 

2 

N 

600002 

2001 

1 

N 


Describe eft Rs? TPt Tables “Music Store” Database ^ ER Diagram ^ 7RTH 
st tl ^ Orders Table (Orders Entity) ^ !R Unique Instance Rt OrderlD RFf ^ 
W Primary Key eTRT Identify tfRTT ^FTT t, Rt fR ^ Meaningless Data t1 Items 
Table (Items Entity) t Item Rt ^ Unique Item Number £RT Identify ftRTT rtrt 
t, ftft ItemID RFf ftRT t 3fR ^firr t) t W Meaningless Data t1 crPRt Table Order 
Lines (Order Lines Entity) t, Ri Music Store Rt t Pencil t fR RRrtt Item ftRT 
Order ^ ftRTT 11 

v^iiRb iRft Composite Entity ^ t ^TcfRTT, t W Composite Entity t sfk sRT 
Table Rt ^ Composite Primary Key R) rrrr tfd) t, wf% Multiple Orders *R 
Multiple Items Appear tt TRfRi t1 

IRT Composite Primary Key RR 3RR Primary Keys Rt q,eMi t 3ff^ rirr t, ftp# 
ftRt Table ^ fR Instance RT Row RT Record Rt Uniquely Identify RRt ^ feR 
Define ftRTT RT7TT tl sRT Table t t Composite Key !R Row Rt Uniquely Identify 
efRt tttst tf Order Lines, Orders R Items ct fRt eft Relationship eft tt 
Represent RRRT 11 

Order Lines Relation t ItemID Column cRF RT Primary Key t, t?RT cR? RT 
Item Table R7 1 1 t Primary Key RT Tables ^ fRi One To Many Rt Relationship 
Rt Represent RRRT 1 1 

jRfr cR? 7T Orders R Order Lines R^ tR? tt ^ One To Many Rt Relationship t, 
ewlTeb Order Lines Table RR OrderlD RRR RR Primary Key t, Rrt cRR RR 

Orders Table t 1 1 

rtr f^Rt Table t tRT tt Primary Key tRn t, Rrtt fefRt Table t ttcTT t, Rr 
RRR? Rf Key eft Foreign Key RRR RTTRT 11 ftRt Relational Database t ftRt 

Foreign Key RR fefRt Primary Key Rf rtr Connect RT Match tRT, Relationship 

eft Represent RRRT 1 1 ftRt Relational Database t Columns RT Keys eft Matching 
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y> 3TeTRT ^fTT Structure FFTT t, foRTt Relationship yrr Represent fcfRT RT 
TR> I 


ypft f^fRft Relational Database Columns TT Keys y?f Matching TT tl fti^FT 
Entities yf #y cp?T 3TTy7ft Relationship Rt Represent f^RTT RTcTT 11 f^Rft Relational 
Database ftf^FT Tables yf #4 cf?r Relationship Logical RR y# fft FTrft t, TIRR 
cf?r Relationship yy Physical rr y# y^ 3t1rRRr yTcTT 11 

Foreign Keys f^Rft Composite Primary Key RT f%RTT Ft RRcf t TT ^ Rr£ Table yf 
Primary Key RT ftRTT ytfi ^ FT R^Fct 11 RFft RHeTT Music Store ^ Customers y 
Orders ^ fR Rr Relation t: 

Customers ( CustID, FName, LName, Telephone) 

Orders ( OrderlD, CustID, OrderDate) 

sTTT Relationship Orders Table 3 RTF CustID Column t, yy Foreign Key t, RR 
Customer Table R Primary Key CustID TT Match Rrtt TR 11 RT Customers y 
Orders ^ fRT One To Many y?T Relationship Represent yt R?T 11 ftR ^rf Orders 
Table RT CustID Column Orders Table yf Primary Key RT ftRTT yff t, yfcR RF 
Non-Key Attribute t, $ RF Foreign Key 11 

ci<t>dl<hl Ry ^ Foreign Keys ^ yy yy> fcfRft in RT Store f^FR RT RyRTT H, Ry 
cFF fcfj ^ f^Rft Composite Primary Key RT 1%RTT yff sftct 11 Ip# Null Assign f^RTT RT 
TRRTT 1 1 

elRbd IPTT# Music Store Database # yf# IPT CustID Foreign Key y# Null Assign yR# 

t, ?fr RRRTTT ^TT FT RRrft t, yyffcfr yf# Orders Table # CustID Foreign Key 
y# Null Assign f^RT RRT t, eft % RTT eRRf RT Rf# yflRT y#f R^TcTT t, f?F RR Order 
RT f^RT Customer # Place f^RTT 11 

Primary Keys y Foreign Keys y# Matching yf 3TRR yy TR Relational DBMS 

fcfftR tffr y# Relationships RT Represent rrtt 11 RTTIRR y> fety RReft f^> Music 
Store rt y## Employee ^ RFRT yiM t f^> Order Number #600000 yy f^RT Title 
rt Order f^RTT yyT 1 1 

ITT fterfcT # DBMS Line Items Table # Ryyr y?eT Ry Rows y# Identify yRRT t, 
f^R^ Order Number #600000 Stored 11 ftR DBMS TH Identified Rows ^ ^ Item 
Numbers yrr Select rrrt t sfR R# Items Table yf item Numbers R Match yRRT 


74 


www.BccFalna.com 




1 1 frtfFT Row if RfFt Item Numbers Match Ffrf t, DBMS FFT Row Ft Associated 
Title cfTt Retrieve FR cRT 1 1 

Referential Integrity 

fftwr Paragraph if Data Ft Access Ffif ff vifr cpfraR RcfRTT frt t, ff RfffFF ff fr 
F? fFt Ft WT FRFT t, RF FR IMt WTO Ftt^ FfFTT Record Orders Table if F^f 
FfFT t, fftTFT^ OrderlD Filed 3 Null Ft I FFTpr Fftt Order Table if OrderlD Field 3 
Null Stored Ft, Ft FFT Row FT Match Ffif FfefT Fttl? Record Order Lines Table if TTFF 
Fftt FPTT I 

if FR s|gd ftt 3TFffr£F P-RfcT Ffdt %, RftTfb FFT f^®rfcT if Order Rr FF Items Ft Ship 
Fff Mf RT FTRFT t, RFlffo ?FT ftsrfcf if FfFTT FTf^ F^tFF F^f FfFT t, PfFTFt if TOTT eFTRT 
RT FTFt, ftfr FFT Order Ft Rrt Customer it Place ftfRT 11 

FHfeR ?FT TTFFF Ftt fterfrRf FT FTOr Ft feR Relational Data Model Referential 
Integrity FTF Ft ^?R Constraint Ft Enforce FRFT t, Rt it FF FRFT t Rt FF Non-Null 
Foreign Key Value RRft Existing Primary Key Value Ft RFR Match FT I RRtf 
Relational Database if Use Rr RFf FTef Rift Constraint Ftt FjeHT if it TORT ^FTFT 
FFFPjR Constraint FfFT t, FFfRr 4 Database Ft f^tfi^FF Entities R Rf R Cross- 
Reference Ftt RFFFfiftFFT FT Constancy Ftt ^PiPfu FT Ensure FRFT 1 1 

Referential Integrity Constraints Database if Stored Ffrf t sffF fR DBMS FTFT 
Enforce Rftt RTFT 11 RR Constraints Ftt FFF R, User RF iff Database if Stored 
Ml Data Ftt Modify FRp Ftt FtlPlF FRFT t FT Database if FFT Data Enter FRFT t, 
DBMS sRf Constraint Ftt Check FRFT t sffF sfFf FTF FF Verification FRFT t Rt FFT 
Data Ft FtRRtf FtR Entities RTFFT if ^t FRF R Compatible 1 1 FtR F? Foreign Key 
fff Primary Key Ft Matched 1 1 

fR Fff Input Rr RFf ftR FT Modify Rr RFf FTef Data FTFT RF Constraint Ftt 
Violet Rtft RTFT t, Ft DBMS FFT Data Modification FT Insertion Ftt Allow fR FRFT 
sfR Database if Rff Mt iff Entity R Mt iff Data Ftt RRff iff ttfff Ft Change 
Flff FRp pFT % I 

fRtt R RFnff Fff FfFT t Rt RRff Table Ftt Foreign Key fRtt RRff ^FtR Table R 
Primary Key FT R Refer FT, fRft Foreign Key Ftt Rfr RF Primary Key R 
Reference Ftt R RFRF RR t, FFTfeR FF FR Foreign Key Ft FTTR FFtt Table Ftt 
Primary Key FF Reference iff Set FR FTFTp t, fvjRTF FF Foreign Key Stored 1 1 
FFTFFR ^ feTF Pff Employee Relation Ftt PfeF: 
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Employee ( EmpID, FName, LName, Dept, MngrID) 


Manager ^ RR? Employee FfcTT t, ^RlfeR sieiiRh sRT Relation MngrID RRT 
EmpID RT 3TRFT RTR f^TT ^RTT t, elRh-i ftR ^ RK-dR if MngrID RR? Foreign Key t, RFT 
1% ft Table Rf Primary Key rtt Refer rr rrt 11 ^RtfeR rr ^ User 
RR? MngrID Input RRRT t, DBMS RR RR sRT RTd RRT Ensure RRRT t R? Manager 
TR> Employee R^ dR? RRT Table 3 WeT RT f?T Exist 11 


Views 

% efTT RTT f%Rft Database Schema RRT Develop RRR rT feTR f^RFTRR FfrT t, RT ^ 
efPT Rft 3PR RTFTFR Users rT feTT Application Programs Develop RRcT t, % RTFTFRcTRT 

Database Schema R Database R?T Base Tables rT RTTR Directly RRR RR RTRTcT 11 

elRh-i RTT End Users FfrT t, Application Programs RT Database Schema RT RT^ *T 
Tjfr ^Hchl-51 R^i Rlrfr t, sj'dlcR RHMddl Database R^ Base Tables RTT Directly 
Use RR^T R^ RTRR vrl I <rl I % I 

End User RRT rr?T ^ Database Schema R Application Program RT RT^ 3 ^jft 
rmrrI Rff FTrfT t, ^RTfeTR Rfc % Database R?T Base Tables rT RTTR Directly W 
RRcT t, RT FT RTRTRT t f% % 3RFT Database R?T Tables *T Stored Data RTT ReR?T RT 
Corrupt RR ^ I TlRTfeTR Data R?T RfRSTT rT feTR End Users RRT Database R?T Base 
Tables rT rttst Directly WT RR^f RR 3rf£lRRR Database Developer RTRT R# RTdT 11 

^RTfeTR Relational Data Model RRT ^RTT cfStTrtt Provide RRRT t, f^TRT^ ?R User RTT 
Database *T RRTRR RRR RR RRT Window f^TeRTT t aflR RR End User RRfT Window 
3RHT RRR RRRT11 ^ Window Database Design R^ RT^fT Details RRT User RT feTR Hide 
RR ^RT t, frTTRTRT RRT End User RR?T ^ Database R?T Base Tables RRT Direct Access 
RT?T RR RTcTT t sflR Database RR Data End User R?T RRcfr RT Damage Rf^T RT TR^RTT 
RRT RRRT % I 

View ^rf RR> RRR RR Table RtdT t, elRh-i ^ Data R^ RRST Database Store Rff 
RtRT tl RfeR? ^ RR? RTR ^ RRST Data Dictionary 3 Store RtcTT tl ^RT^f R%R Rrft 
Database Query Rtrff t, f^RT^ 3TRTR tr rtt| View Database ^ 3RHT Data Retrieve 
RRRT11 W View Tf RR? RT ^riri Tables, Rows R Columns R^ Data FT RTR^ 11 
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dldifft VR View ft) fftft) ft) Database Query ft 3TTR* R* Create fftR RT RRR t, 
ftfftn nft Views ftf ftneT Data Display R*ft ft fftn ft Create fftR RTR 11 fftft ft) 
Database ft Data ft) Modify R*ft ft feR Views ft) Create Rf) fftR RTR 11 

Views ft) ftDft ft Store R*ft rt *Rft rr wi ft t fft *?R ft) User fftft) Data 
Manipulation Language (SQL Statement) 3 View RT RR Include R*R t, cR DBMS 
vRT View Name ft Associated Query ft) Execute R*R t ftf* View ft Table ft) fft* 
ft Recreate R*R 11 ?*Rn RTeR ft t fft View ft r)rt Current Data ft ftcn 11 

TR View Table Main Memory 3 eft) RR RTeRT RRT t, RR rr ftft Data 
Manipulation Language (SQL Statement) Execute ftcn 11 ftft ft User ^*T*T SQL 
Statement Use R*ft ^rrft Query Create R*R t, Query eft View Table Main 

Memory ft Remove ft RTft t ftf* Generate ftft RcR RR Result View ft Stored R*T 
fftWi) Query ft Result ft) Replace R* ftcn 11 ?*rfeR TR View Table ftftn TR 
Virtual Table ftft tl 

np? DBMS ft TjfftR ftft t fft View Table ft Contents ft) Base Table ft) cfR Store 
fftR RT * 10 ci i 11 ftfftn fftRft View Table ft) Base Table RTTft RT ftft fftftr Views 
ft) ciftft ft Store R*ft rt *Rft rst wrt ft t fft rr ft User fftRft Data 
Manipulation Language (SQL Statement) ft View RT Rn Include R*R ft cR DBMS 
\RT View Name ft Associated Query ft) Execute ^RRcTT t ftft View ft Table ft) fftR 
ft Recreate R*R 11 ?*Rn RTeR ft t fft? View ft ftftn Current Data ft ftcn 11 

TR ftrfftR Rft ftcTT t, Rftfft ftft DBMS Softwares ft ft) fftRft View Table ft Create 
ft) Rft Base Table ft) r*t fftrfft ft Automatically Update R*ft ft) *jfftR Rft ftft) ft 
RR R*T Table ft Change fftR RTR ft fft*rft 3TTR* R* View Table ft) RTTR RR an I 

Rft ftft fftRft Table X ft TR View Table Y ft) Create fftR RTR t ft* ?*T View 
Table ft) Base Table ft TR ft Database ft Store R* fftR RTR t ft* R*rft RT 
Table X ft ftft nfftrftn fftR rtr ft ft) ?*t View Table Y ft Create ftft Reft Base 
Table Y ft ftft Automatic Updation Rft ftcn 11 

sj'HfcR ftft ft mr Base Table X ft ftft nfftfcR R*ft t, Base Table Y ft Data Rnft 
Database ft feR Out Of Date ft Rift t, fftHRT Rnft Database ft fftrj ftft Meaning 
Rft 7? RTR 1 1 

3R RR RRef fftnTR ft sn *RRT t fft RR Data ft) Store R*ft ft feR RR Base Table 
Create fftR ft RTcn ft ft Views ft) Use R*ft ft) RTT RTRcT 11 ft Views ft) Use 
R*ft ft ftn RRR ft 
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1 \?WHiRb FFeT FcTTFT fft 1% Views FF TTFTF fr^T FT Data F?T Security FF 
Feature TTTFT TTTFT t, FFTf% Views FF TTFTF FRF^ End User FR?T tf\ Database 
^ Schema ^ TTTST f%7?T TTFFT F?T FT^ TTffFFTT Fff FR TTFFF 1 1 

2 Views FF efrnt ^ feR Database FF Design TReT FFT tFT t, Rt f^Rft 

Database Schema F^ 3TTFR tr Application Programs Develop FRcT 11 

3 Views rf M Query Ffrft t, Rthf i fft ftf ftft t, RrrfeR rtff rfft 
^ rfT Complex Queries FTT Store FTRT F^ fcR f^RTT RT tiffi t, frR# FR—FR 
Use FRFT FTFT11 ftR ff Complex Queries FTT Use FTRT F^ fcR TFT F^FeT FTT 
View FT FTF cfrr ^T Use FRFT FTFT 11 

Relational Database F^ 3RF Structural Elements F?T ftf t?T Views FTT f^Rft ^ 
TTFF Create F Destroy f^RTT RT TTFFF 11 ^jfTfr Views *T f^Rft TTFFT FF Stored Data 
ft?T fTft t, FfeR f%rfT ^rff Query FF Specification FTFT t, frFTTF^ rtfr ft Virtual 
Table Create FTcfT t, RFfeR Views FTT Add FTRT FT Delete FTRT FT RFFF Database 
F?T Base Tables F Tables *T Stored Data FT FTfi? FFTF FT^T FFR 11 

fcfRft View Frt Remove FTRT FT FFel cT*¥t TTFTFT ^ki FT TTFF?f t", RF ftt View Frf 
f^Rft Application Program *T Use 1%ft FFT FT 3fR Program ftt RF FFFT Tf Modify FT 
frfTFT FFT RT f^r FF FTT View F^ f^FT ^ f%rfT 3FF View FT Base Table F^ 3TTFR FT 
cjTFT <1Tl<F T^ TFT FR I 

Data Dictionary 

TR DBMS *T TFT Data Dictionary FT Catalog RTFT 11 Relational Database FF 
Structure Rff Catalog FT Data Dictionary 3 Store RTFT 11 Data Dictionary Relations 
F^ TRTTT FT F^ft RfrfT t sfR FFT^ Database F^ TT^fT Elements TRT Data Dictionary 
Relation *T FTft FTR TT Store RTrT t, f^RT FTR TT fft Entity FT Relation *T f^FF Data 
Store TFfrT 11 FRfT Data Dictionary Relation ^ Database F^ Relations Data F?T 
dT6 Store RF ^ | 

FF Data Dictionary Relation F?T ^ F^T Tools FT FFTF FR^ Query FR TTFT^ t, f^TF 
Tools FF FFTF FRF> f^Rft TTTFRT Relation F?T Query FR^ tl FTTf ^ User Data 
Dictionary Tables FTT Directly Modify Fff FR TTFFF 11 
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far? ^ f^H Data Manipulation Language Commands (SQL Commands) TOT TOTPT TOT 
Database tT Elements yt Create TO Destroy TO?ror TOT fcTR TORcT t, TOtt Commands 
TOTO TOTOPT TOT Data Dictionary Tables TOT Rows TOTT Modify TOT?t TOT feTR ^ TOR Reft) t1 
TOf Data Dictionary t Rft TPR cp?r Information tort ttd) f: 

1 TO Table tot) Create TORt TOTeT Columns TOt Definitions TOt Information 

2 Relations TO? Apply TOR Integrity Constraints TOt Information 

3 Security Information TOT ^ sididl t TO?RT?TT User tTRT Table TO? f^RT TOT? TO) 
Operations tot) Perform tor rtortt t1 

4 Database Structure Elements #?) View TO TOR User Defined Domains TO?T 
Information 

User TOTO RfRft ?R)to) TT Data TO) Access TORt TO?T TOt^Rl t, Relational 

DBMS RTOPT TOTOT Data Dictionary t ^ tot tor^T to) ftp? tottot t User t ftm 

Database Elements TO?T Request TOt t, TOT TORTO t t Elements Database Schema 
TO ftw t TOW Rtf I TOST ft DBMS ^ Verify TORTOT t TOT User to)) TOT TOTTOTOTOtT 
to)) TORT TORT TO TOf^TTOTO? t, f^R# feR TOTt Request f^TOT 1 1 

tto User Database TO) 1%?)) Data to)) Modify TOTOT WTO t, TO ^fT DBMS Data 
Dictionary t TOTO t TOt? tot Integrity Constraints TOT Check TOTOT t, ftrot tot 
Relation TO Place f%TOT TOT ITT TOTOT tl TOft DBMS TOT Data TO) RRT Constraint 
Match t) tortt t, TOk DBMS TOT TOTOT t ftr User RTO Legal Operation TO? TO t, TOT 
DBMS TOT User eft Request TOT tj?t toto t TOk Database TO) fcfRft Relation to) Data 
TOT Modify TORt TOt Permission t "^TTT t1 

elfcH TOft User Data to) rpt Apply ftR to Constraint to)) torrtt tot tj?t TOt) totot t, 
eft DBMS User TOT yro Error Message "^TTT t 3ft? Database TO) f^Rfr ^ Relation to) 
f^Rfr Data t TOTf Change TOt) TOTOT 11 

cMl'Rb Relational Database t TOPfT TOTOT? TO) Data Accesses Data Dictionary to) 
Through t)t t, sTTTfeR Relational DBMS TOT Data Dictionary Driven ^ TOTO TOTOT 
t 1 t RtT Relations tot) RTO Data Dictionary TOT Create TORt t, TOR? TO tot DBMS TO? 
RpR TOTcf tl TOrieR RiRtot tototr to) DBMS ftRror cRtrof t) tot Data Dictionary tot 
M anage TOTOT 11 
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DBMS - The Normalization 


f^FT FFFR Ft Entities F rffT Attributes Ft F^fFt Rt f^Rtt Relation ^ M 
Represent fftRT ft Men 11 jpF frtf if ff Normalization Ft Process Ft RF#if l 
FF IF TRT Process Ft 3TTFTR f? fftf»tR Relations Create FTRt t, FF FF RRTF 
Database Design Rt ^FT Ftif FTeff f^FT TTFFR Ftt Mlj Avoid FT FTrff 11 

Database Ft Normalization Ft FT FffFt w^feid 11 FFef FffFt if ER Diagram Ft 
3TTFTR FR Normalization fcfRT FTFT11 RT FftF if Ffft ER Diagram Ftt Correctly Draw 
ftfRT FRT t, cfT FF FF? Simple Rules F?t Follow FRcf |TF RR ER Diagram Ftt fff 
Relations if Translate FR RTFFt t, Ft fftftfr Relational Design Problems F?t Avoid 
FT FTFT 11 

RT Normalization Process Ftt RFRFT it t f^> RT FfTFt Ft 3T1RTR fr vyft Database 
Design ffft %, FF Design RTstt 1? ft f£|, rt ftf F?t PiR-qa FTRt ff FffFF f£| 
FtFT 11 RTf FftFt if IF fcfl^FT Relations Create FRif Ft feTR Theoretical Concept Ft 
Use FRcT 11 4 FftFF FFef FftFt Ftt RFRT if STPFT Ff^TFr F^eT t, erf%F RTRf FR^ FTeTT 

Design TF> Better Design FtFT 11 

Practically RT FtRf FfTFtt Ft Combination Ftt Use ^FTFT 3TRFft Rf RF 3ROT 

Design Create FR RTFft 11 RFRf FFef FF ER Diagram Create FRrf t sfR RTFF A 
Relations Create FRct 11 RRTFt FT RTf FftFt Ft Theoretical Rules Ft RF 
Relations FR Apply FRF> Design FT Check FRct 11 


Translating an ER Diagram into Relations 

TF fRTT ER Diagram, R^irf R^tt Many To Many Relationships FT Composite 
Entities FT TRTR FRFt One To Many Relationships if Convert FR feRT FRT Ft, Ft 
Directly Database Relations if Translate FR RTFTrT 11 fRT FRt Ft feTR Fif f^TR Steps 

FT Follow FRf sl<t ft 

1 FR Entity Ft feTF RF Table Create FRrf 11 

2 FR FF Entity Ft fftRtt TF FT TF Rf «FTFT Relationships Ft FtFeT “One” End Ftt 
RRF FT sftR “Many” End Ftt RRF FT FT, ^ Entity F?T Table if FtFeT TF 

Single-Column Primary Key Ft Define FRFT TRT11 

3 TR FT Entity Ft f^Rtt RF F Rf Fl^tF Relationship ^ “Many” End F?t FRF 
Ft, ^ Entity F?T Table if RRT^ Parent Table, Ft f^r “One” End F?f FRF FtFT 
t, F?f Primary Key RFt FFtt Table if Foreign Key F?f FRF Use FRRT FiftR | 
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4 Fft fft Entity ftT PrrfT ft FFT TT WFT Relationships FT “Many” End F?T 
FFT FT afR FTPi FTf^ Natural Primary Key Ft, f% Invoice Number FT 
Order Number, eft FT Single-Column Primary Key Fit Use FRFT I elPn 
FfcT ^FTT FT Ft, eft FTT Table F^ Parent Table Ft Primary Key Fit fcFft 3FF 
Column FT Columns FT Group Ft tttst Composite Primary Key Ft fft *T Use 
FRFT FTf%F | 

FT Guidelines FTT Follow FRFT FT “Music Store” Database Ft Design FTT 
Theoretically Represent FR TTFTcT f: 

Customer (CustID, FName, LName, Street, City, State, Pincode, Telephone, CreditCardNo, 
CardExpiryDate) 

Item (ItemID, Title, DistID, RetailPrice, ReleaseDate, Genre) 

Order (OrderlD, CustID, OrderDate, OrderFilled) 

OrderLines (OrderlD, ItemID, Quantity, DiscountApplied, SellingPrice, LineCost, Shipped) 

Distributor (DistID, Name, Street, City, State, Pincode, Telephone, ContactPerson, 
ContactPersonExt) 

Actor (ActorlD, Name) 

Performance (ActorlD, ItemID, Role) 

Producer (ProducerlD, Studio) 

Production (ProductionID, ItemID) 

FT Relations FTT srfFT TTT Modify PFft FFT t, elRb-i ft Modifications FF ER Diagram 

FT Database FT FFF FTFf F> dXlP FF FTt^ 3TFTF FT?T FFT I 

Normal Forms 

% Theoretical Rules Pi -101 Prrft Relational Database Design F^ Compatible FFTT 
FTFrfr FfTTT t, Normal Forms FTFeTTcT 11 F Normal Forms FF? Strict Rules FF TFJF 
FTFT 11 Theoretically Database PicP Higher Form FFTT t, Relations FT #F FF 
Design FFFT t\ 3TFJF FfFT 11 
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vrWHlRb 44 ffwr f%T5T f t^i4?T W TT44t t, ffrft ft Design 4f 6 Normal Forms FT 
^ 0 dl € | f f^T4 ijtt 4T4 4f 44rfc4 t ff> ^iR 4ft Design ffrft Higher Form f t ft 44 
Design TTft Inner Normal Form f 4TTr? tt4T tl 4Tft 4ft 4ff Design Inner 

Normal Form t 4tt FT eft 4rt Higher Normal Form f Define 4tt ff^TT 44 TT444 t1 

44T4T4T Cases t 4ft 44 44lt Relations 4T Tables Third Normal Form (3NF) 44? ft 
Normalize 44? eft t, eft 44 4RT4 Database Design 4^ ?54T4T4T Problems 4f Solve 
44? ^ ttt tl 4Tft ft?ft Database 4f Tift Tables 4f 3 rd Normal Form 44? 
Normalize 4?T elf 4? 4TT Database 4f Design TFfff4 44T4T4? ^llRili 4444 tt 
vSTTeft 11 

Boyce-Codd (BCNF) 4 4 th Normal Form 4f fttw Situations 4f Handle 44?t 4^ fefT 
4?ft-4?4T? tt Database 4T Apply ft?4T 4TT4T tl dleil'Rb 44 tfff Normalization 
Processes 4f ft Conceptually 444HT TTTef tteTT t sfn? vji'Md 44t 4T 44f Practice f 
ft feT4T 44 TT4?4T 11 

Fifth Normal Form 4^ ft44 4|>4 tt Complex ttt t ft? 44f Practically Use 44?4T 
4?T4f yRchd ttcTT 11 4ft Relation 5 th Normal Form f t 4T 4tt, 44 4T4 4f Verify 
44?4T 4?T4f 4j$<4ei 4f4T 11 ??4T4T4T Database Designers 5 th Normal Form 44? ft?ft ft 
Relation 4f Normalize 4tt 44?f 1 1 4ft eT44T t 1 % 4444 Relation 3 rd Normal 
Form 4T ui'Md 4^ 3ITO 4T 4 th Normal Form f t, ft t f 4T4 eft t ft? 4444 Design 
Generally Problem Free 11 
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fer 3 FFTTF tjtt 6 Normal Forms ^ 3TeTTFT FFT afR Normal Form FTFT t, Mr 
Domain/Key Normal Form FFF fttft 11 ^ FFT ^ FF? FT Theoretical Concept FFTT 
t csfR 3TM fT fff *T sPF Normal Form Frt Mft ^ Practical Design *T Use Ftfi Mtt 
FTTFT 11 


First Normal Form 

Ffc Mft Table F^ TTT^ Data FF> 2-Dimensional Table F^ TFT *T t 3Tk ^Ff FT Mfr ^ 

Data cfr Group FF Repetition M FT FF t, eft FF Table Frt 1 st Normal Form FTFT 
fM 11 

1 st Normal Form Frt FF^FT FF FFR 3TTFR ^ t T'T Data F^ Repeating Group F?T 
MrT Frr FF?T I Mr Relation FF ^ ^FT Attribute, MfT TFT FT ^-FTFT Data Store FT 
fM FT, Frt Repeating Group Data FFF fttft 11 fr ff Mft Repeating Group 
Data Frt ER Diagram *T Represent FFFT FTFrT t, FF FF FF Repeating Group Data 
Frt Multi-Valued Attribute Ft FF ^ Represent FFcT 1 1 

FFFFT Ft feTF FTFefr FF Mft Employee Ft Relation F^ FTF fMtt FF Ft t 3fR 

F*T Employee Ft FWT F^ FFf F Birth Date FTT Employee Ft Relation *T Data Ft 
FF 3 Store FFFT 11 

3TF ff> Employee Ft ff> ^ «ftft f^ ^rf FT fftcT H, FFfeTF FF> t?T Employee F>t 
Represent FTFT FTeT FFT Row F^ Child Name Filed F Child Birth Date Field 3 

FF TT wft Fpff Frr Store ftfT F?T FW ff fff?T t, ftf 1% MTr Relational 
Database 3 fMTr FFT Row Ft FF^ Field *T FtFF FFT FTF FTT Store Mtt FT FFFTT 
11 

FF MfcT *T Child FF FTF F Birth Date Employee F^ Record *T FFT FT ^FTFT FfF 
Repeat FT fM t, ^FTfeTF IpT fRtT Data FTT Employee Ft Relation F^ fefF Repeating 
Group Of Data FFF FT FFFTT 1 1 ?F FTF FTT ?F FFT FTF^ FTF PlHI jFK FFlt FFTcT f: 

EmpID FName LName DOB ChildName ChildBirthDate 

001 Rahul Sharma 10/12/1982 Rohit Sharma 15/12/2006 

Mohit Sharma 20/10/2008 

s>F Table 3 FF M FFTcT t Rahul FTF F^ FFT Employee F^ FT F^T Rohit F Mohit 
t, elRhd FF FPFT FWT ^ Data F^T Employee F^ Relation ^T Store Fff FR fft^ t, 
FFff^T Ff^ ?F FR^T F?T FTtf^FT FR^ t, FT FFT fT Attribute Column *T FFT ^ 
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ttftct ^TFTf F Birthdates Ft Store FRFT tfFT, Ft ftr fft Relational Database t ^=F^Tcr 

Ftf 11 


ftrrt Relational Database t Repeating Groups Ft Allow FT FRt ft fft 3^7 f>kf 
tf 1 1 ?TT FTRF cffr TTF?lt Ff feTF ?F FFT F^t?TF tnt t, ftRTt FFT Table t PlHld,FK 
FR? Employees F FFFf f> ftf Stored f: 


EmpID 

FName 

LName 

Children's Names 

Children's Birthdates 

1001 

Jane 

Doe 

Mary, Sam 

1/1/92, 5/15/94 

1002 

John 

Doe 

Mary, Sam 

1/1/92, 5/15/94 

1003 

Jane 

Smith 

John, Pat, Lee, Mary 

10/5/94, 10/12/90, 6/6/96, 8/21/94 

1004 

John 

Smith 

Michael 

7/4/96 

1005 

Jane 

Jones 

Edward, Martha 

10/21/95, 10/15/89 


Table t !TF trr TTFtf t ftr fft ft Single Row F> Children Name Field F 
Children Birthdates Field FfFf ft Fields 3 fft FT fftft FTF Stored tl t RFT-ejT Ff 
Ftf Problems Create FRft f: 

1 ^TT Table t fR-n <f) 4 dtF>i Fit 1?, ftRrt t mini ftt ftr RbF Child FT 
Birth Date TFT 11 ?TT RFT-stt Ft Use FRt FT Ft ^t?TT Children Ff FTF F 
Birth Date FfFf Ft ttftf ftf t Store FRFT FRRt FRTT tl ftRt Table t 
Children Name Field t ftRT Ftf FT FTF FFef feRTT FFT t, Ft Ftt F^t cjf 
B irth Date FFef feRTFT tfFT t 3fR Ftt ftRdd FtfFT Fff FtcTT t, ftR# t 
Verify FT Rfr FFt Rff F^t ft ftf MSel fcRFT t, FT ffI Ft Date Of 
Birth tf FFef ft fcRF Ft t ft Ftf 1 

2 ftf FF ftRt Table t Multi-Valued Data Store FRt t, FF DBMS ftrtt Data 
Ft Search FRt Ff feTF FFT Multi-Valued Column Ft Extract FRFT t afR ftt 
C olumn FT Sequential Processing Ft Apply FRFf Required Data Ft FTRT 
FRFT t, Ft ftr TTFt tttf Searching Process Fttf 11 

FF Ftt TTFTFT3t FT FFT tf Solution t ftr ftRt tf Single Column t Multiple Values 
Ft Store FT ftrFT fttf FTtf Repeating Group of Data Ft ftrtt tf Relation t Avoid 
ftrFT fttf I Repeating Groups Ft TTFTFT tf FFt sfk Relation Ft First Normal Form t 

eTFT Ff FT FffFf 11 FFeTT FtfFT FFT TTtf FtfFT t FTFftr ^TRT FffFT FFT FeTF FtfFT 11 

FF M6el FeRT d'f'lt Ft trtt dlRh FF t TTFFT FF ftr Ft FFT Database t FFT Ftf 
FRFT FTftF I FTT FeRT Fttf Ft FF RTF TTTFtf FTF TTFFT TTFtf t, ftRTt ftRt 
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Repeating Group tl Data dt ftf^Fd Values dt Handle dRt d> ftrp Relation t 
Columns dt rtstt dt Increase dR feRTT dTTdT t 


EmpID 

FName 

LName 

Childl 

DOB1 

Child2 

DOB2 

ChildS 

DOB3 

1001 

Jane 

Doe 

Mary, 

1/1/92 

Sam 

5/15/94 



1002 

John 

Doe 

Mary 

1/1/92 

Sam 

5/15/94 



1003 

Jane 

Smith 

John 

10/5/94 

Pat 

10/12/90 

Lee 

6/6/96 

1004 

John 

Smith 

Michael 

7/4/96 





1005 

Jane 

Jones 

Edward 

10/21/95 

Martha 

10/15/89 




IRT Example t ftRt Employee d> cfrd Childs d> rfi d Birth Dates dt Store fcfRTT RT 
tl t Table First Normal Form dl Criteria Tt tel dtf dR TdT 11 siciifcb ^fT 
Table t Data d> Repeating Groups dti t 3fR 1R Child dt Birth Date dt 3lcFT 
Store ftdTT ddT 11 ftR tt Design t dff Problems t, dt PlMljdK t 

1 irt Relation t dd ftrt ctd Child d> tl Name d Birth Date dt Store dR 
Rdtf t1 iRffeR dft Rd Jane Smith dl ttt d^t cprr did d Date Of Birth Store 
cir-ii dTt, eft IRI Relation t \3TT Child dl fefT eft 4 J i6 dtf % I dR ?d ttt 

dd iff Data Relation t Store dRdT dTt, eft dT eft fit ddf sfR Field 
Pair Create ^t^tt tldT dT ftR ddi sfR Row t Data dt Store dRdT tP tt l 

dR ltd dtt speef ct Data dt ddf 3fR Row t Store dRt eft ftR ddl d^t dt 
ddldl Father dl EmpID Tl Relate dRt dl feTT dt EmpID d> rtst did t did 
ddf Child d> did d> Column dt tt ftelTdT tldT I dltf dt Composite Key dd 
TRtPT dRdT dldT I 

2 dR dd irt dt Use «t>ycl t, eft Rm Employees dl ddf dT TT it Child t, 
dddl Row t cfldt Child d> Data dt Rdd Empty dttf, ftRdt Employee d> 
Record dRT Reserved Space Waste dldTI 

3 IRT dtdl dt Use dRt tr fcfRft Particular Child dt Searching dRdT dddt 
dftddT df RTcTT tl Design t dft DBMS Tl t ^ RTR fti “ddf 
Relation t Lee dTd dd dtf Child t dT d#?” dt DBMS dt ^ Query 
Construct TRRT d^dT t, f^Fdt #tf Childs ^ dTd Included tit t, Tdff% 
DBMS ^ VRT tm eftf dtFFT dtt tfdT t, ftR# w Particular “Lee” ^ tl 
Column eft Identify ^R TFt I 

Repeating Group eft Handle 3Rt ^FT Rtl dfFFT t t f^> Repeating Group ct Data 
eft Store cF^t ct feR T^F sfR Entity dtrl Table Create ftdTT RTT, dt Repeating 
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Group cfr Multiple Records MT Instances RT Handle RR RT4>| fR sPRT 
MTRRR <£ RMM*f if ^Rsf, eft Rf Children MR 4^ RT aflR Table RT Create RRMT ^RT, 
ftTRMi PlHl^HK Data Store RT RTRcT f: 


Employees 


EmpID 

FirstName 

LastName 

1001 

Jane 

Doe 

1002 

John 

Doe 

1003 

Jane 

Smith 

1004 

John 

Smith 

1005 

Jane 

Jones 


Employees 


EmpID 

ChildName 

BirthDate 

1001 

Mary 

1/1/92 

1001 

Sam 

5/15/94 

1002 

Mary 

1/1/92 

1002 

Sam 

5/15/94 

1003 

John 

10/5/94 

1003 

Pat 

10/12/90 

1003 

Lee 

6/6/96 

1003 

Mary 

8/21/94 

1004 

Michael 

7/4/96 

1005 

Edward 

10/21/95 

1005 

Martha 

10/15/89 


fR RTRcT f fcfj 3R RMT f\ Tables RH? ^ Repeating Group Of Data Mff t 
^RtfeR ?RT Design Rt M?eT McTT^ M^ TPft MR ^ RRRMR TW RT RTcft 11 MFfr ?RT 
Design Rt Ri RRfRT Rfifr Problems RT PlMl^RHK Solution MTR FT RMTcTT t: 

• ^RT Design fR f%Rft Employee Mt RTff Childs ^ Name M Birth Dates RT 
Store RR rtr?| t, RTT% MR MR Store RFf MTet Children MR f^Rft MRTR ^ 
Rtf Limitation Mff 11 

• ^RT Design 3 MMMT Space Use FTRTT t, focRl M?T mtrrm ftf^FM Childs ^ 
Data RT Store RR^t ^ feR Ffdt t, RofeR Storage Space Waste M^f RRT11 

• s|RT Design f%Rfr Child M?T Searching RRMT RR?I RTReT FT RMTcTT t, RTTf% 
Child RT MR MtMeT Rh Column *T Store FT RTRMT t, RRTfeR DBMS RT f%Rft 
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Child FF fh Search f-r-I ct [elk; F^ei iff Column Ft sztr t ^mi tldi 

11 


sieiiRh First Normal Form Ff Relations t Data Ff Repeating Groups Ftt tTt t, 
crlRh-i FFt 3FF TTFFF Ft FF? afR Problems ttt 11 First Normal Form Ff Relation Ft 
FFTFT3Tf Ft TTFSrt F> fcR 1TF Music Store Database Ff Data Entry Form Tl 
Connected Back-End Table Ft it WI F> TFT t ct Ft t, ftrcrtr Data Entry Form 
TT Enter ftRTT FFT Data fttfr Store itcTT t1 Music Store Data Entry Form Tf 
Connected Back-End Relation F^ Notation Ft ITF RFFTF/FR Represent FR FTFTcT f: 

Orders (CustID, FName, LName, Street, City, State, Pincode, Telephone, OrderDate, 
ItemID, Title, Price, HasShipped) 


sTTT Table t Irt Ft TTTt Wet W Ft FFT t Primary Key Ft Determine FRFT ttcTT t1 

IRT Table t F^FeT Customer Number FI ftRt Order Ft ^ cR? Ff Uniquely Identify 

Ffi f^TT T5TT FTFRTT t, FFTftr ?F Item ^ Order ^ FTTST tl CustID Repeat ftcTT 1 1 

IRt ffit ^1 fIfr ItemID Ft Primary Key Ff fft t Use Fit ftRTT ftt ftfrtt t, FFf% 
IR Order Ff FTPT t tl Repeat ttcTT t1 fFT Relation t Primary Key FF F^Fel TFT ft 
crtFF FT FTFRTT t 3fR F? FflFF Composite Key FT 11 

IRT if OrderlD F ItemID Ftt F^ Combination Ft Primary Key F> FFT t 

Use FR FTFtf tl Fft ITT OrderlD F ItemID F^ Combination Ft Primary Key F^ FFT 

t Use FRt t, ft ?FT Relation t Ft F|>?T tt FFRPjt FFHt Ft ^ Ftt FR FTFtt t, 
ft^t PlHIjFN FTTTFT FFT t: 

1 FT FF fft tfRt Customer Ft Data Ft Relation t Store Fit FR TTFtt t, ftf 

FFT 1% fh Customer FFT tf FFT TFT Order Place FT fR, FFtftr ttFT TFT Order 

sfk FTT Order FT ft-FfT T^ Item Ft, imt TTTT TFT Complete Primary Key Fit 
ttft t1 

2 fRt fRlT tf ITT FF FFT ftRt Item Ft Information Ft tt Relation Store F^f 
FR TTF^ t, fr fft FTff Customer f%rfl Order FRT FTT Item FTT Order FT 
cf^, cratf^T f%FT OrderlD ^ ^ W Complete Primary Key Fff FF FTFRTTI 

FtFT 0 K u i Insertion Anomalies t, ftt fft Situation FTT Represent FR Ft t, 

ftRFf FF ftRfr Relation t ^FTfefF Data Ft Insert Ftt FR FFrt t, FFTftr FFTt 
FTFT TFT Complete Primary Key Ft! 11 
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Rff ^ Relation, RF First Normal Form *F ffFcTT t, RR^F Insertion Anomalies ^?F 
ft«rfcF Common TR ^ ffFcfF f?F 11 Insertion Anomalies f^&TfcT cR tf^T t, Rsf 
MfF RfF Relation *F RfF TF fhtrt Entities ^ Data RF Store frrf ^ RrM ^ RTcfF 
11 RfT Situation *F Anomaly 1RF RR RfRF frff Unrelated Entity #?r f% Item ^ Data 

RF Insert RRT ^ feR R^cTT t, ffr iFf Entity fM f^F Customer ^ 

Data Insert Ry Tlf FTcF 11 

First Normal Form ^ Relations RR RRT ^ RRRFR fjrcF t, ffr rt RTF Relation 
TF MfF Data RF Delete Rrf ^F RF%?T ffr?f 11 cKlsRui fcR RRRTF FF FF 
Customer ^ Order Rr Delete RRTT RTRf t, ffTFRF 3T*FF Single Item RT Order 
Cancel Ry f^TT t 1 3R Rfc 

1 Customer ^ FRefF FR Order f^TT FT sfk ^TeF RfF f\ Item Rj Order f^TT 

FT, cfr FF Customer ^ Order Rr Delete RRF R? frt Customer ^F?F 

Information Music Store ^ Database FT Permanently Delete FT RR^fr, 

Music Store Organization RT rr Customer FT cR cTR ^ fcR 

Permanently Link R5 rritt, ffr cT^FF f% fr- q^Ki Rrf Order RfF ffRT 11 

2 Customer ^ FRcfr RR RR Item RT Order fcRTT FT 3fR Customer TF 

WeF Mr Customer ^ RR Item RT Order Rsfr f^TT FT, FT RR Order Rr 

Delete RRF R? vRT Item fj?f Information ^F Music Store ^ Database TF 
Permanently Delete FT RTRffF | 

3 Customer ^ 3TR^T Order *f ^TR TR ^F Item RT Order f^TT FT, cfr Order Rt 
Delete RRT r? rr Order ^F?F ^ Information Database FT Delete FT RR^fF I 

ff Deletion Anomalies RRfcR RFcfF t, Rfff^F f^fF Row ^F?F Primary Key ^ TR 
Part if FF rtrf Null Store FT RTcTT t, ffr Item ^ Data RF Delete RRf frrt rf[ 
Data <*St ijfF Row RF Delete RRTT R 5 rt f I Deletion Anomaly RT #¥F ^ FFcTT t 1% 
Music Store Database FT % Data ^F Delete iff t, f^# RfT Database ^F Stored 
RRTT RF?^ 11 

Rfc RT Practical frt ^ cfr ffr R^F IMr 3RrfffRT Entity ^ Data RF Delete RRTT 
FFcTT t, cRF Anomaly ^fr RR? ^ IFF frt Entity ^ Data RF ^rF Delete RRTT R 5 rt t, 
RF Same Table *F Rf FF^ t aRFffecT Entity TF Unrelated FFcF 11 RFT ^ 

Discussion RT RTTRF ^ t f^F trff ^F Table ^F frff ^ fsrttt Entities ^ Data RF Store 
RfF RRTT RFf%R | 
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Orders Rf Relation RRT 3rf%R Anomaly Update/Modification Anomaly ^ 11 
Orders Relation RR Order R^ RFR RR Customer R?T Information RRT RIR-RTR Store 
RRRf R$t rrtr RT Music Store Database RRT f?f Customer Rf RipT RTT^ Unnecessary 
Duplicated Data Store RT RTTct 11 

pRifelR RTR rr> Customer Move RtRT t, RR RRT Customer ^ R^id^l ^ Items R^ f^TcT% 
^Tf Orders Music Store Organization RRT fcR rTtT t, Database RH RP?f Items Rf 
Orders R^ Row RRT Modify RRR^ Customer R^ Data RRT Change RTRRT R5RT t, RRTl% 
RR Item R^ Entry Database *T RFFf R^ feR RRT Item R?T Information R^ RFR Customer 
R^ Information RRT ^ Database Store f%RT RTcTT 11 

3TR Row RTT Correctly Change RT f^RTT RTTT, TTT f^Rft Particular Customer R?T 

Information rtT Represent RR^f RTeT f^H Rpff Data rtt trirtt rpth rirt Rrf%T, ^ rfth 
R ff RR RTTct tl Data R^ RRT Inconsistency R?T RTWTTRRT R^ RTRR Modification 
Anomaly R?f Situation ^RT Rtrft 11 


Second Normal Form 

First Normal Form R?t f^FT Anomalies RRT RRPT RR RTRTtTTR ^ t First Normal 
Form RTcff Relation RT Rift Entities RRT TR> 3TRFT Relation R^ RRT Define f%RT RTTT I 
RRTRRR R^ feR Music Store R^ RRT Orders Relation RT RR RTR RRRTR Entities 
(Customers, Items, Orders R Line Items ) RRT 3FeFT RR RTRRf 11 t^rtt RR^ RR 
Music Store Organization RR ^ Relation Second Normal Form 3TT RTTcTT 11 
Theoretical RRRf *T Second Normal Form RRT f^FRTjfTR RRRTf^R f%RT RR RTRRTT t: 

RfR Relation First Normal Form 3 Rt sfk RPft Non-Key Attributes, Functionally f^PT? 
Primary Key RR Dependent ITT I Rfc RTFs? Non-Key Attribute Functionally R^ReT 
Primary Key RR Depend RT FfRR f^Rft Non-Key Attribute RR Depend FT, eft RRT 
Non-Key Attribute sfR RRT RR Depend RPff 3PR Non-Key Attributes RRT RRT Relation 
RT seiRR RR? RR Relation Define Rtrrt RTftR sfR RRT RR Relation RRT Key RRT 
Primary Key RRT ^RT RTftR, f^FR RR 3FT Attributes Depend rT I 

Functional Dependency RT Attributes R^ R?f RRT One-Way Relationship Rtrft 11 
#RT f^Rft Relation 3 f%Rft ^ RTRR RR? Attribute A RT 1%Rft Attribute B R?t ^ReT 
RR? ft Value Associated FFft RTftR I 

RRiS'F ^ fefR RTReft f% Orders Relation ^ A RRF Customer RR Customer Number 
RT CustID 11 3R RR Customer RR Customer Number RRT First Name, RRT Last 
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Name, ^ Street Address, W City, ^ State, ^ Pincode ^ W Telephone 
Number TT Associated tFTT t 1 

dleil'Rb Ipr Attributes ^ Values ^ f^ft ^ TRRT Change f^RTT RT TFfRTT t, trftR 
f^Rft ^ TRRT F? Attribute t t^TeT ^ fr ^TFT ttcTT t1 ferfeT if W TFftt t fcf> 

First Name, Last Name, Street Address, City State, Pincode ^ Telephone Numbers 
t TPft Functionally Customer Number *R Dependent t1 Attributes cfr 4R? cp?T IRT 
Relationship eft 3FRR RFTFjrTR Represent f^TT RMT f: 

CustID -> FName, LName, Street Address, City, State, Pincode, Telephone 

3fk spt 1RT cR? Read f^RTT vjTTcTT t f^> “Customer Number Determines First Name, 
Last Name, Street Address, City State, Pincode and Telephone Numbers”. sRT 
Relationship 3 Customer Number ^TFfr CustID eft Determinant ^ TRT ^ RHT vJTTcTT 
t, vjft fcf> tjcfj ^tt Attribute ttcTT t, Wt 3FR Attributes eft Values eft Determine ^fRcTT 
11 

S2TH Rt ft> Functional Dependency eft Reverse Direction t Represent ^rtt f^RTT RT 
TFfRTT tl v5ciis^i et feFT ftRt tt First Name R Last Name eft ^ Tt ^TKT 
Customer Numbers ct TTTST Associate f^RTT RT TRJRTT tl Orders Table t Rfr 
F unctional Dependencies f: 

CustID -> FName, LName, Street Address, City, State, Pincode, Telephone 
ItemID -> Title, Price 
OrderlD-> CustID, OrderDate 
ItemID + OrderlD -> HasShipped 

ezTH t 1% Relation t LR Entity ct feR W Determinant t afR Determinant ^rtf t, 
iFft Entity Identifier t ^ Choose f^RTT tl ftRt Entity t Composite 

Identifier ttcTT t, cR Determinate Composite ttcTT t, ttR Representation 

t ItemID+OrderlD RT Group W Composite Identifier 11 sRT Example t RTs? Order 
Ship f^RTT RT t 3T2RTT t ItemID cr OrderlD ct Combination R? Depend 

0'!dl 11 

R^T ftRt Database Environment t ttRfr Relation ct ftftR Attributes ^ 
Functional Dependencies RT Correctly Identify R? efct t, RR $-101 trtF<t 
Relations RT Second Normal Form t Transform RRT ^ feR R? TTRct 11 
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s>R ft-RfrT 3 F? Determinant Relation RT Primary Key RT RTRT t afR fvjRR ^ 
Attributes FR Determinant FT Depend Ftrl t, % Riff Attributes Relation Tl Non-Key 
Attributes RT Rift 11 FR Concept Tf 3TTFR FT Music Store Organization Tf 
Original Relation *1 FI f^H FR Entities R| FRTF f>f FI Identify RRfl RcTT fffjRT RTRT 
t, RFf f^FTTgRR Represent f^RTT RT rtrrtt t: 


Customer (CustID, FName, LName, Street Address, City, State, Pincode, Telephone) 

Items (ItemID, Title, Price) 

Orders (OrderlD, CustID, OrderDate) 

Lineltems (ItemID, OrderlD, HasShipped ) 

f| FTTI Relations ER Diagram Tl FR Single Entity Tf RRfsfR Ffrl 11 ?FRT ff f% 

Database Design R| Functional Dependencies F Entities RRt 3 FI Rh'Hm RTFR 
ft Derive f%FT rtf, FRRT Rtf faffFR faFF Fff ^tcTT 11 

tscf^ u< I RR tf Frdt t fcfj ER Diagram F RF^t Relation *1 Identify F?l Ff Functions 
Dependency RFTI Ft Consistency Ff^ft FTftfF I FR RR FI Database Fl Design FT 
Rif FRTF Rtf! FFRT t fffj FT RF^t Relation R| Functional Dependency Ft 3TTFR ft 
Design TRcT t FT Entities Fl RTFR FT I 

RRfR fterfcRff 3 Database Design FR Interactive Process FRT t, fvjRR ft 
Database RT Initial Design Create TRct t, RFI Check FTTrT t, Modify TR^ t 3fR ftR 
FI Check TRcf 1 1 FT Design Process Ft f^Rft iff Stage ^ Function Dependency 

sflT/FT Entities Fjf tfTF RFjcT t 3fR FR ^Rf Ft Against Check FR RFTcT 11 

<Rlfcb F^FTT tf RFrfT Fff FRT t ftfj FRI f^TR Relation Fj| First Normal Form *1 FTR 
fcTFT t, FF FTFRF ^ First Normal Form 3 FT I Design Process Ft ffjrfT iff Stage *1 F^ 
ffRT FFFfFT FT FRRT t, fcfj Relation jjxff RTF FI First Normal Form *1 RfT t Rtr RFI 

ftR FI First Normal Form ^ eRt F?l RFRR 11 RF FT Relation FT Second Normal 
Form Ft Criteria Rules FTT Apply FTTcT t, FT Original Relation 3 Present Anomalies 
Eliminate FI Fid) If affr FT f^FT TFT FR TTmrl tf 

1 Customer Ft Order Place FjRt FI FFel tfl FT RR Customer Ft Data Fft 
Database Relation *1 Store TR FTFR 11 

2 FT fcfjrff Order ^ Data RT f^RT Items T?l Information ^ ^ Database 
Relation ^ Store TR RT^ 11 

3 fffRft Customer FRT f%rff Particular Item TF Order RT^ Tf FF^ ^ FT 
Item Tl Data Rl Database Relation ^1 Store TR RR^ 11 
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4 


3IR Line Items Tt ftRtt tf Order Tt Delete ftm RT TTRRTT tl tTR RRt RT 
Item Rt Describe RRt RTcI Data, Wf Order RT ftrtt Item Rt Information RT 
FTTRR Rtf RRTR Rtf RFRT 1 1 
5 Customer t TRRftR Data Rt RfReT TF tt RTT Store tFRT RTTRT t, FTTfeTR Rft 
Customer R^ Data t ftrrt RRRT RR Change RTTRT Rt, tt t Change RlReT tf 
tt rtt rttrt rfrt 11 FTRT Modification Anomaly rtt rrtr Rtf wr t, RRTftr 
Customer Rt Data Rt Database Relation t Rrt RTT Store Rtt ftrRT Rttrt 11 

FleifRb Second Normal Form ftftF Relations t Tt ^HTTCTcR TTRTRT3t Rt TTRTRT rtt 
tRT 1 1 R|>cT RTR rtt tt trt ft-erftRt ttdt t, RTr FRTTT Relation Second Normal Form t 
FtRT t, ftrr tt RTTt Anomalies Fttt 1 1 

RRTFTR ^ RTRet 1% Music Store f^H Distributors Tt Titles elRT t, "FT Tltt 
Distributors Rt RTTT RfReT TRT tt Store Room t, RFT RT ftlRt TRT Telephone tl FTT 
ft«rft t tFT Relation Second Form t FtRT: 

Items (ItemID, Title, Distributor, WareHousePhoneNo) 

F? ItemID Rt feTT FTT Relation t RfReT r^ Title, TRT Distributor R RRT Warehouse 
Telephone Number 1 1 FTTfelR FTT Relation t RRT Insertion Anomaly 1 1 FR RR RRT 
ftrrt Distributor rtt Data Music Store Database t Store Rtf rtt TTRrt t, RTr rrt 1% 

Ft rtt Distributor TT Tit Item rtrt Rtf tfRT 1 1 

TTTST tf FTT Relation t RRT Deletion Anomaly tt t, RRfftr Rft FR ftrrt Distributor 
RTTT tvt R^ Only Item Rt Details Rt Delete rtt tt If, eft FR Distributor Rt 
Information Tl tf TRT tt I 

FTT Relation t FT Item Rt Record R^ TTTST Distributor Rt Warehouse Rt Phone 
Number Rt tf Store tFRT RTTRT t, ftrcrrt FTTRTT RR-RR Duplication tf FtRT t, FTTfeTR 

FTT Relation t Modification Anomaly tf 1 1 FTT ft-erft t t Relation Second 
Normal Form t tt t, elftm Third Normal Form t Rtf 11 


Third Normal Form 

ftrrt Relation Rt Third Normal Form R^ 3TTRTT RT FTTfelR Normalize ftrRT RTTcTT t, 
RTftr rrt Rent Rt Anomalies rr ttrtrh Ft ttr> l Rft FR Entities Rt 3TTRTT RT trt, eft 

Items Relation t Item R Distributor tt Entities Tt Related Data Store Ft Tt 11 
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sj'HleR! WtcfcT Anomalies cjfr FFit $ fen? Ft Relation Ft PlHlj'HK FT Individual 
Relations 3 Divide FRFT FPTT: 

Items (ItemID, Distributor) 

Distributors (DistID, WareHousePhoneNo) 

Third Normal Form FT Theoretical Definition t t ftr FTf Relation cR Third Normal 
Form 3 ^tcTT t, fr rr Relation 3 Ftt Transitive Dependencies Ft) FlcfF tl 
Original Relation t FRF f^TTT Functional Dependencies F> fR if rrt stt, RTF tr 
Transitive Dependency FRt tl TFF Relation t Transit Dependency cR Exist ttrft 

t, fr ftR RFFf Pihi^k Functional Dependency FFcfF f: 

A -> B and B -> C So Indirectly A -> C 

Ftr Dependency Original Items Relation t 11 Warehouse Fj Phone Number FT 
Functionally Item Number FT Depend tit FT Only FTRT FtF t 1% Distributor 
Functionally Item Number FT Dependent t sfR Phone Number Functionally 
Distributor FT Dependent 11 wf^R FTTFftFT Functional Dependency tFTTjfTR t 

ItemID -> Distributor 
Distributor -> WareHousePhoneNo 

vriejfcb WareHousePhoneNo Indirectly ItemID FT Dependent t, ftrrF FF Transitive 
Dependency FTRF tl Transitive Dependency Ft Rft FF Mathematical Example R 
TR t Represent fR, tl Rft A Directly FFT FT B TF RR B Directly FFT FT C TT ct A 
Indirectly C Tl tF fft fFttt 1 1 

FfR Original items Relation t FT Determinants t RR fRtI tF Determinants Ft Rlt 
Relation FT Primary Key FFFT RTftF, <ttl'Rb FT Determinate F%TT 3TFt Relation FT 
Primary Key tl FFFT 1 1 

sieii'Rh s>R Relation t Second Determinate FT fft Attribute R TR t Exist FFTT tl 
Transitive Dependency FT FTTR Ft! tl FfcR FTFR t Transitive Dependency FT 
grR FTTR t t ftr ^rtt Determinant Relation FT Candidate Key Ftt 1 1 Ft TTFFF 
R feR fRR Relation FT FFTFTR Rlt t: 

Items (ItemID, UpcCode, Distributor, Price) 
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ItemID w Number t, RTpI Music Store Organization 3PRI BT Item Rl Uniquely 
Identify RRI ^ feR Use RTR t, v^Rb UPC Code RJ Industry-Wide Code t, RTpI 
BT Item Rl Uniquely Identify RRI ^ feR Use Rrt vJnm 11 3R BTT Relation 3 
Functional Dependencies Pihi^k f: 

ItemID -> UpcCode, Distributor, Price 
UpcCode -> ItemID, Distributor, Price 

W BTT Relation R 3R Transitive Dependency tl 3R Relations R Transitive 
Dependencies t, RTff% Second Determinant RP Candidate Key 11 <t4l'Rb 
“Music Store” UpcCode Rl ^rf Rpfl ft aimidl Tl Rfrrft Item Rl Uniquely Identify 
RRI ^ fcR Use RT TRRT t, f^TcFfr 3TTTR?I Tl w Primary Key RT Use RTcTT 11 BTT 
Relation *i 3R f^rft »R rt Rff Insertion, Deletion R Modification Anomaly 
Rfi t afrr ^ Relation 3R ^TeT RP Item Entity Rl # Describe RT TBT 11 

Transitive Dependency f^rft Relation R RT Exist Btcfl t, R RP? Determinant, Rt 
% Relation eft f^R Primary Key R?i BtcTT t Rt RfT Relation RT Candidate Key ^rl 

d£l BtcTT I 

RTBRT ^ feR BT fvtTTT Items Table RT WI cf> TFT 3 TRTFT R el Tt t, RRl 

Distributor RP Determinant t elRb-i TB Distributor TTT Items Table Tt Rr 
Candidate Key Rff 1 1 RTff?P RP Distributor Tl RP Tl RTTT Items Music Store R 3TT 

t£ 11 

RT Second Normal Form Tt Relation *1 RP? Transitive Dependency BTdt t, R B*i 
TTT Relation RT RT OTB-OTB Relations 3 Divide RT #TT RT%T 3fR Rpff Relations R 
TT Determinants RT Primary Key RTT #TT RTftr I fvtTTT Attributes RT Determinants 
RTTT Determine fffRT RTcTT t, RT Non-Key Attributes RT RR? Determinant Tt 
Relation R Specify RT ffR TTflR I BTTTt Transitive Dependency Remove BT RTcft t 
3ffT BTTTt Associated Anomalies ^rf Remove Bt RTcft t, TTTST sft BRTT Relation Third 
Normal Form R 3TT RTcTT 11 forft Second Normal Form Tt Relation R Rtf 
Transitive Dependency RT Bt, eft TB Relation Automatically Third Normal Form 3TT 
RTcTT 11 

Boyce-Codd Normal Form 

vriiKicK Relations Tt feR Third Normal Form rt Normalized Relation RP 3TR5T 
Design Objective BtcTT 11 BTT frRfct Tt Relations RTRTcTT Anomalies Tl Free BtcT 11 
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ftry *fr Fftft-erfcrFFT ft^ FTT Third Normal Form ft Relations 3 ^ sM tor f^ror F?T 
Anomalies FFft 11 

TOT Anomalies FTT BCNF F Forth Normal Form FT Normalization FT TORT TO 
Handle frtRT TOFT 11 Ff^ TOTTTT Relation Third Normal Form *T FT 3fR tort FTTsj Extra 
Ordinary TOT? F?T TRTFT FT FT, eft TOTTTT Relation Automatically BCNF F Fourth 

Normal Form 3 RIFT 11 BCNF F?T TTffTOT FTT FT tot RF FFTFTOT ef T% 11 

FHefr 1% Music Store Organization FF FTTFT t 1% to TOFT Database *T TO sfR 
Relation Add f^ii, frTrf TO TOFT Music Store FT Employee FT FTOT FTOT fT TOFT FTT 
Schedule FTOf FT feR Use FT^FTI 

TO Employee TO trt 4-Hours F?f TO FT Ft Shift FTR FT^TT aflr to Shift *T TO 
Employee FTT Music Store FT 1%^fT to Station (FTft Stock Room Stock FTT 
Manage FTOT fT feR FT ftrr Desk FT TTFFT Customer FTT Handle FTOT FT feR) TO 
FTR FT^FT, TOTffT TFT Station TO TFT Shift ffnrf To t?T Employee FTTF FT'RT I TOf 
Schedule FTT Handle FTOf FT feR faRTjTTTT TO Relation Design f^FT TO TTFTFT f: 

Schedule (EmpID, Date, Shift, Station, WorkedShift?) 

f^T tjtt Business Rule FT ftTTTF FT TO Employee TO Shift 3 TO Station TO FTO 
FT'TFT, TOT^efT TOT Relation *T FT TRFTffF Primary Keys EmpID + Date + Shift FT Date 
+ Shift + Station FT FFTcff 11 tot f^jfcT 3 Functional Dependency FF Relation 
f^FFTTOTO TORT: 


EmpID + Date + Shift -> Station, WorkedShift? 

Date + Shift + Station -> EmpID, WorkedShift? 

TO FTF TOR Tf T?t 1% if Functional Dependency Relation TOfT ft-erfer *T TTT?T t, TOT TO 

Station TO TO Shift FTFer TO iff Employee Ftr fttft 11 ff Schedule Relation 
Composite Candidate Keys FTT Show FTT TOT 11 FFff^r FRf ^T Candidate Keys 3 
Date F Shift Common 1 1 Boyce-Codd Normal Form FTT f%TfT Relation *T Exist TOft 
FTO F?i Characteristics FTT Handle FTOf FT feR FFTFT FFT tl BCNF Form 3 TOT fT 
feR ffrrft 'iff Relation TO tot f^TFF FF Apply RRt ftto^T rift t ffr Relation Third 
Normal Form 3 FT 3fk Relation FT TOfT Determinants Candidate Keys FT 
Relation BCNF Form *T FTFT11 
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Forth Normal Form 


BCNF Fff ff? tl Forth Normal Form Fff ^ fcfRft Relation F?f ff? Special 
Characteristic Fff Handle F^Rf Ff fen? Design f^TT fft t, ftt f% F|>F fft 
T# f^«rfrRff Generate FTcfT 11 sTF ft-ejfcT *T ftt Special Characteristics FTcfT t, FFf 
FTFFFFFT Multi-Valued Dependency WT vjTTcTT 11 W 1 ! Ff feTF Rpf Relation Fff 

Movie Info ( Title, Star, Producer) 

Mr Specify F?f Ftf Movie t?FT FT WFT Stars FT FFTct t afR F^ft Movie Fff ^ FT 
vriiKi Producers ^ Produce fffFTT ft ff-mii 11 Same Stars ^ FT WFT Movie *f 
Appear FT FfRt t 3fR Producer ^ff FFT FT WFT Movies *f Involved FT FFFTT 11 
F^feTF sRT Relation Ff TP-fT Columns Fff Composite Primary Key Ff FFT *T Use FRFT 
FTFRt FT FTTFT 11 FFTFTF FTf FF RPF 7TRRf if ^3 ^TFFf f: 

Movielnfo Table 


Title 

Star 

Producer 

Great Film 

Lovely Lady 

Money Bags 

Great Film 

Flandsome Man 

Money Bags 

Great Film 

Lovely Lady 

Flelen Pursestrings 

Great Film 

Flandsome Man 

Flelen Pursestrings 

Boring Movie 

Lovely Lady 

Flelen Pursestrings 

Boring Movie 

Precocious Child 

Flelen Pursestrings 


F^f Relation *T Wti ^ Non-Key Attribute Fff t, ^ffeF zr Relation BCNF 
Normalization Form *T 11 Rf "»% f) Relation Rff Anomalies Show FTTcTT t: 

1 FF FFT FT fft FFT Producer Fff lffT ftpTT f^Rfr Movie Ff Stars Fff Insert FtfT 
FR TTFTct 11 

2 FF FFT 7f FFF ff Star Fff FfFT ffRrT f^fRfT Movie Ff Producer Fff Insert F^f FR 
TTFTct 11 

3 Ffff FF f^RfT Only Producer F?T Information Fff Delete FTFcT t, Ft FF FF 
Movie Ft Starts Fft ^ Loose FR tfcT 11 

4 Ff^ FF fcfRft Movie FT Only Star Fft Delete FFcf t, FT FF FF Movie Ff 
Producer 4?) Information Fft ^ft Loose FR tRt 11 

5 Movie Ff F? Star Ff feTF Producer Ff FTF FF Duplication FfcTT 11 Ffft FT? FT 

F? Producer Ff Movie Ft Star Ff FTF FF Duplication FTFT 11 ft 

Unnecessary Duplication Modification Anomaly F?T Situation ^FT FFFT 11 
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sRT Relation FT Unrelated Entities 1 1 WeTT Entity Movie F Stars F^ fir F? \ 
Relationship Frr Handle FTFFT t sfk ^FTFT Movie F Producer F^ #F F?f Relationship 
cfst Handle ftfft 1 1 Practically eft FT?f Anomaly ft ysr f->k u i t, sieiiRb Movie, 
Star F Producer Entities ^ Anomaly Involved tl 

^ Theoretically FTT Anomalies Create ITT t, % TFT tff Relation Multivalued 
Dependency F^ 0 K u i Create FT t, f^F# Forth Normal Form Eliminate f^PTT 
vjTTcTT 11 Forth Normal Form FT f^RFf t f^r Relation Boyce-Codd Normal Form 
Tt 3fR FFFf FTp? Multi-Valued Dependency FT FT I 

fM\ Relation Multi-Valued Dependency FF Exist TRft t, ftf f^fT Attribute A F?f 
TF Value F^ feTT f%Fft ^FT^ Attribute B F?f Fspr FTTfr Values Associated Ft sfk ftfTFtt 
Attribute C4?T Value F^ fefT Attribute A F?f FTpr FTTfr Values Associated Tf, Fprf% 
Attribute B F C 3TTFFT ^ Independent TT I 

FT f^RT tftfft FTT Use FTF Fit t, TFT TFTFFT 3 FTT TTFTF F?T Dependency 11 FFT)% 
IT? Movie Title F^ fefT Stars FT Actors FT TFT Group t, FTT ftr Movie TT Associated 
t sfiF FF Movie Title F^ fcTT ^ Producers FT TFT Group t, RfffI Movie Associated 
1 1 ftrF ^ Actors F Producers TFT ^FT^ FT Independent t, ffIRH 4tr Ff)if Direct 
Connection Pitt 1 1 FFT Multivalued Dependency Fft f^FFTjFR Represent f^rr ft 
FTFTT t: 


Title -» Star 
Title -» Producer 


sfR F^t FTT TFT TFT FTTFT % fcf>: 

“ Title Multi-Determines Star and Title Multi-Determines Producer.” 

Functional Dependency TFT Multi-Valued Dependency FT TFT Special TTFTF t, ftft 
■Rtt^ tft ftf Fft Determine f%FT fttft t, ft ftr ftfT Ff tft Group Fft | Multi-Valued 
Dependency Fft Eliminate FTF^I F FTT Relation Fft Forth Normal Form tf eirt F^ fefT, 
F^T Relation Fft Split FTFFT FtTT t sfiF Relation Fft Dependency Ff FT ftfFTt Fft 
f^FFTFFTF fft£ fff Ff Relation if Place ftfft f)tt t 


MovieStars (Title, Star) 
MovieProducers (Title, Producer) 
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yRT Design *T yy Ryyy rr RT Stars y Producers RT ftfR yR ^Rrt RT yyTtty 1%y 
fry, Insert y Remove rr RTRt t1 Stars y Producers rt yrr tt yR Movie ^ fery 
y^TeT yR tf RR Appear yfR t, Ry-iRl t Connected yit t 1 

f^TRft Database ^ Relations yt Normalize RRt yR yR Entity 3TRT RRT ^ 3TefT 
Relation yTRT Represent ^tcTT t 3flR Normalization RT ^ Rjf^TT tR t f% ^ f%R 
f^yfr ^Rrt Entity RT Directly Disturb RRt try ttf^TR Relations 3 Data RT Insert rr 

RTRt t. Delete rr RTRt t, Modify yR RTRt t1 siciiRb Normalization yt 3TR?T 
yy? Rftyf 11 

yy Relations RT yRTfeiy Split RRt t, Rf% Relationships RT Primary y Foreign Keys 
y^ Matching rrt Represent f^RTT rt rf£ l ^ DBMS RT f^Rft Query yTRT yR 

RT 3rf£tR Tables ^ Data RT rr rrr Ryt t, RT yy DBMS RT ftf»Ty Relations ^ 
#y Matching Operation yt Perform RRt ^ fery rsr RRt t1 

yyryRR y^ fery f^Rft Normalized Database *T yy f^Rft Order y^ Data yt yR 

Relation *T Store RRt t, Customer ^ Data yt ^Rrt Relation 3 Store yRct t yfk 

Order Lines ^ Data yt rfTyt Relation Store RRt t 1 Ry yy Query RRt t, RT ^ 
Query Operation yy #tr ft Relations RT Required Data RT rr RRy^ yR Single 
Table y^ rr t Prepare rrr tl r 1% f^Rft Invoice ^ feiy Output Generate f%R 
RT yyf | ftf^y Tables ^ Data RT Combined Form *T yR Table y^ RR *T ftRTFT ^ 
fery DBMS yR ftytr Process rt rtpt rrr 1 1 yrr yffPR rt Join Ry rtr 1 1 

Theory yf rr 3 Join Operation yf Relations y^ 4fy Matching Values y^ 3TTRR rt 
Records RT R Rows rt Search rrr t sflR focFft yy Match rr yRT t, 

yy Resultant Table *T yR rtt Record R Row Create rr tR t1 

sieiiRh Join Operation RT Perform yRT> yR Rf rrt Relations Rf Data Rt 

Manipulate 1%R rtr yR 3R?ff wlshyi t1 erf%y Ry Join Operations TT y^y rri 

Records Access yfrT t, yy DBMS y?f Performance R^t Data Manipulation y?f 
Speed Ry yr RTrfr 11 

RFFf ^ feiy Join Operation ^ yR yt rtrr t, Join Operation ^ Algebra 
RT wi #R | Relational Algebra, Operations rt yR RRjy t, f^RTRT yypy f^fr 
Relation ^ Data RT Manipulate y Extract RRT ^ feiy f^RT rtr 11 yR Operation y^ 
Tables RR, yR Single Manipulation Perform RRR tl f^fT Query yt Complete RRt 
^ feiy DBMS, Relational Algebra Operations RT ^JRT yR Sequence Use RRR 11 
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Relational Algebra W PR? TT Procedural ?TPTT t, vjisiRh SQL, Relational Calculus T? 

3TTenf^T ?IPTT 11 SQL 3 ?3 ^TeT it ?PTRTT ?IPTT t ^ Database Relation Tl ?fj w 
Data I vri^Rb ?ff 7f cp?T pjrrpt sldl t", f^> ?*f Database Relation ^ ?? 
Data ^PT I ^ Single SQL Retrieval Command, DBMS W TT Thff 
Relational Algebra Operations Perform tjtrt ^ feTT ttf^pr ?r RTRRTT 11 


Equi - Join 

?pr£ Common TR W Join Operation ^PT PRRT Records Tt Rows Create 
?RPTT t, R? Source Tables ^ Data 3TTTPT Match FTrT tl ?? Rows 

Equal Values ^ feTT PTF? yt t, PFPTfeR PR? Join Equi-Join TT Natural 
aEqui-Join RTPTT11 RTT?RT ^ feR SFTcft TT Tables ?rr 

Customers Table 


CustID 

FName 

LName 

001 

Jane 

Doe 

002 

John 

Doe 

003 

Jane 

Smith 

004 

John 

Smith 

005 

Jane 

Jones 

006 

John 

Jones 


Orders Table 


OrderlD 

CustID 

OrderDate 

OrderTotal 

001 

002 

10/10/99 

250.65 

002 

002 

2/21/00 

125.89 

003 

003 

11/15/99 

1567.99 

004 

004 

11/22/99 

180.92 

005 

004 

12/15/99 

565.00 

006 

006 

10/8/99 

25.00 

007 

006 

11/12/99 

85.00 

008 

006 

12/29/99 

109.12 


£ZTH ^ CustID Column Customer ^ Relation Primary Key t sfk ^ CustID 
Column Foreign Key ??f PR? Orders Table ^ 11 ?PTfeTT Orders Table ?? CustID 
PH Customers TT Belong ?RPTT t, fvT?H Order Place f^RTT 11 
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■TRefr FF fjr Customers cfr rtr vrimi w?r t, fa-dPl Order Place f^TT 11 ^ 
vjin 0 k°I yro tjtrf ^ feFT IRF tf Tables Tjrr CustID Column ^ 3WR xr Combined 
Rows Create Join tjrrt #TT I 

■fR eR Database ^ ^i«tl ^F cp>% eft IRF cfj^ f: fcfr irf CustID TJ STRIR xr TF 
Tables tjtf Join cfr 11 Join tjr^ xr IFF FFTO ifr^F FTcft Resultant Table f^FTTjfTN 
sld) %: 

Result Table 


CustID 

FName 

LName 

OrderlD 

OrderDate 

OrderTotal 

002 

John 

Doe 

001 

10/10/99 

250.65 

002 

John 

Doe 

002 

2/21/00 

125.89 

003 

Jane 

Smith 

003 

11/15/99 

1597.99 

004 

John 

Smith 

004 

11/22/99 

180,92 

004 

John 

Smith 

005 

12/15/99 

565.00 

006 

John 

Jones 

006 

10/8/99 

25,00 

006 

John 

Jones 

007 

11/12/99 

85.00 

006 

John 

Jones 

008 

12/29/99 

109.12 


Equi-Join f/f iff xr^ Table xr xjfr cR? FT Apply Fr FFFJcF 11 fr IFF Equi-Join 
FRrF t, fff Join w Source ^ fr Row rf Table ^ fr Row ft Compare fritf 
tl First Source Table F?r 1R Row Ff feFF ^ Second Source Table ^ Columns *f 
Matching Data ffTRcTF' t sfR x^FF ^ RTf Matching Row f*FeT RTTT t, ^ Result Table 
if RTT Row Place RF ^cFF 11 

TTTefr IFF First Source ^ ^xj tf Customers Table RF Use RF yif f sfR Second 
Source ^ ^F Orders Table RF, FT Result Table f^FRTdTFR Produce FFrfF t: 

1 FFFFT xurF CustID 001 FF feFT Orders Search 1%FT RMT 11 Orders Table 
*f srf ID ^ feFT RH? Matching Row t, sRFfeFT Equi-Join Result Table *F 
0 I 4 Row Place Ftfr cfrcTT % | 

2 ?FFFF FTT CustID 002 ^ feFT Orders RF Search f^RFF RFFTT 11 ^RT ID ^F?t 

TF Matching Rows Orders Table 3 t, wfeFT Equi-Join Result Table *F TF 
Rows Place ^FRcTT t 3fR Rprf Rows *F TF FR Same Customer Information RF 
Store FRcfF Order F?r Information RF Store ^FRFFT11 
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3 


W&fc 4TT CustID 003 cfr Orders cjfr Search f^RTT ^TTcTT tl ID Tt 

Related Order t, $>nfcici Equi-Join W 3fR ^RTT Row Result Table 
Place 4R ^cii 1? I 

4 ftR CustID 004 cfr f^TT Orders 4ft Search f^RTT vjTTcTT 11 ID TT Related Tt 
Matching Orders t, wfcTT Result Table Tt ^ Rows 4ft Add f^RTT ^TTcTT 11 

5 for CustID 005 cfr f^fxr Orders 4fr Search f^RTT ^TTcTT tl ID ^ Related 

Matching Orders t, ^rfeR Result Table 4^ TH Row Add 

fcRTT vil Id I I 

6 ftR CustID 006 cfr f^fir Orders 4fr Search f^RTT ^TTcTT tl ID TT Related 
cfFT Matching Orders t, ^rfcT^ Result Table cfFT ^ Rows 4fr Add RfRTT 

Mil Cl I I 

sztr 'T CustID TPff Tables Appear ^TT ^T, eft ^ Row Result Table 

Place fftcTT 11 Join o^sk Inner Join Group ^TTcTT 11 TTft sRf 

cR? Joining Inner Join mTTcTT 11 

Join Operation 4ft Tt 3P4 Operations Product 4 Restrict Operation 4T?T 
mTTcTT t, wr ^ Implement f^RTT wr ^TOcTT 11 sRf cR? Operations 4spr ^httct 
D ata efr ^ttst Manipulation tflcTT t, sRTfcTT ^ DBMS sRf cR? Operations Perform 

cfRcTT t, eft Database 4spr ft wr 4RcTT t afR Query 4?f Performance 4^cT iff 4Rf 
Ft ^TTcft 11 

Restrict Operation f^Rft Table Matching Rows 4ft WP54R ?Pr Rows 4ft Retrieve 
4R RcTT 11 vri<siRh Product Operation TPTt Tables 1R Row Cartesian Product 

^ Tf f^TcRT RT«TcT Ft, ^3cRl Pair Create 4RcTT 1 1 

vidS'Ri fcTT ^ Customer 4 Orders Table T? IRT Operation 4fr Perform f^RTT 
mTTT, eft Customer Table 3 6 Rows t Mi^iRh Orders Table 8 Rows t 3RT: 
tRrfR 4TRT Result Table 4>eT 48 Rows Create ffpf I IRT Operation CustID 
Column TT 4R Appear FTcTT t, TTtf^ ft Column TPft Tables 3 Exist 11 
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DBMS - Database Structure and Performance Tuning 

Database Design 4Rt ^ 3TcTT4T DBA FF w sfk 4RTT ^tclT t sfk 4? 4T4 tlcTT t 

Database Performance Tuning 4Rt 441 Database 4t Performance 4t TR4 
Tl Tune 4T 4Rt 44 Database 4 f TFT 4Rt 4t Speed 444t 4RT tt RTdt t 1 Database 
4t Speed 4t Tune 4Rt 4^ feT4 FT Database 4 f Design 3 tt Modification 4R4T 
4FTT11 

eFFFT FRTT 44 T DBMS tf User 4 f Commands 4 f 3TT£FR 44 Database t Data 4t 
Store 4Rt 4T Database 4T Data 44 Retrieve 4Rt 44 TFT 4R4T tl f^FTT 44 

FRTPT 4R4^ tt^ DBMS Software fcfRft User Request 4t ^ 4Rt 4 f 4P?T Data 
Manipulation Operations 4t DBMS 44 Query Optimizer tf Perform 4R4T t 1 Query 
Optimizer, DBMS Software 44 44? ^44 ft444 ^tcTT t, RT ftRft Query 4?T Perform 4Rt 
4> fcT4 Relational Algebra Operation 4 f 4T44T Efficient Sequence 4t 44 4Rt 44 444 
TRdl t | 

sieiiRb Query Optimizer 4 f TFT 4Rt 4 f 4?T 44 ? Database Designer fcfRft 444 
FT Directly Handle 4t1 4R 4T444 t, elRb-i Database 4 f Design t 44? R44«rT4 4R4^ 
44 Database cp?T Performance 4t 44? 44 44? Increase 4R 4T4?t t1 


Indexing 

Indexing 44? ^44 dTl<4i 4f4T t, Rf f^Rft Column 4T Composite Columns 4 f Data 4t 
Access 4Rt cfjj Fast citI< 4I 44T4 4R4T t1 44? Database Application Use 4Rt 4Te4 
User RTici^ Records fcf?4ft Table t Add 4R4T T4T4T t, % Records Table 4 f 3R4 
*T Random Order t TIFT Rlt t1 

tM-tM f^Rft Table 4^ Records 4t FRRT 44T?f RTrff t, t4T-t4T Table 4T Sequential 
Search 4T4T f^Rft Record 4^ Search 4lt 4t Process ?Mt 4frfT RTcfT t1 fs|4T f^Rft 44? 
3R& 4ff£ 4t Use f%4 f4 DBMS f%4ft Value 4t Search 4?4t feT4 4^44 
Sequential 4tFt 44 44T4 4R4T t, f^FFFT DBMS f%4ft Column 4t Top Tl Bottom 4t 
444? Scan TRdi t I 

44TfeT4 Table *T Records 4t FRRT f^Rpft ^httct Ffdt t, Sequential Search ^?l Speed 
ft cfPT ifrdt RRft tl Indexing ^ Conceptual Operation Diagram f^FT f%RT t 
T?ltTT FTT t: 
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Index 


Merchandise item table 


Title A 

Title B 


eC 

eD 

Title E 




- Title B’s data 


Title D’s data 

Title E’s data 


. 1 - 


- Title A's data 

• Title H's data 

► Title G's data 


Title J’s data 

Title I’s data 
Title C’s data 


-* Tit 16 F ' s data 


IPR ftjR t ttr Orders Table Rf ftfitR Records RR Relation RRT Index Table Rf RTR 
Rt 11 t Index RtRTT Sorted Form t « t, ?RfeTR ^r RR ftftF rrrr Rf rfr 
O perations Perform RRRf RRT Database ftrtff Record Rt WRT Fastly Search RR 
RT^fRTT tl Index t RR Record Rf Keys Rt RRT Ordered List tftf t, ftfRRT RTT^T Order 
Table 33 RR Record Associated RRRT tl sieiiTt? Order Table Rf Rtf Records 
Random Order t t, elft?R Index Table t Rtf Records Sorted Order t Rtf Rt RRR 
RT Records RRf Fastly Search ftRTT RT RTRRTT 11 

RR Ref? str rr Index Create R?R tef t, RRTR? RTR RR tf RRnRR tftf t, eft DBMS R?T 
Query Optimizer RR Index RR RtPT RRRf tf fttif Record Rt Search R?RRT 11 Rt RR 
Index Rt R^RfR Access RRRT Rt RR RR? Rtt RRRR Rtf Rftf t, RR RR? ft? RR RR 
Index Rt Delete RRRT Rtf RTRt 11 

RR RR ftrtf Table t Rtt Primary Key Create RRcf t, RT DBMS RR Primary Key RT 
Composite Key Rf Columns Rf 3TTRR RRR tf RRT Index Create RR tfRT 11 RR tf RR 
ftrtf Table t Rtt RRT Record Insert RRcf t, RR Record Rf Primary Key Rf RTR Rt 
Uniqueness Rf feiR DBMS RTR Check ftrRT RTRT 11 RR Uniqueness Rf feiR Directly 
Base Table Rf Primary Key Rt Check RRt Rf RRTR DBMS RR Index Rt Check 
RRRT t sflR Index RR? Ordered Form t tfRT t, RRfefR t Verification RRRt ttf 
t tr RTRT 11 

tRT RRtf Rtf RfRT t ft? DBMS RtRTT RRTt Primary Key Rf 3TTRR RR tf Index Create 
r^rt l rtrtr t rr RTR tf RRtt Table Rf ftRff tf Column rt Group Of Columns Rf 
3RRR RR Index Create RR RR?cf 11 elft?R Indexing Rf RTR RR? Trade-Offs tf t, tf 
ItHIjRK t: 
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1 


Indexes Database t Extra Space eft tl fttft Disk Space fftft FFFT 
Ffi t, Indexes ^ tfff t fttft t Ftt Ftt ttftft Ft! t1 

2 ftf FF ftrrt Indexed Column F> Record 3 ftrrt Data Ft Insert FT Modify 
Frrt t, FT tttt Record Ft Delete FTTF t, eft DBMS Base Table ^ TTTST t! tjtt 
I ndex Ft tt Update FTTcTT tl FF FftrFT ^ FFFF Data Modification Ft FftrFT 
?M tr FTRt t, ftttF TFT t cTF ftf Table t Records Ft TfTRTT FFFt fftft Flct 
11 

3 ftrr t! Indexes Data F> Access Ft PiRfci TFT tl Increase Frrt 11 

TTTFRTcTFT Update Speed F Retrieval Speed F^ tlF Trade-Off FfcTT tl Indexing F^ 

feTT TFT vi faci ftFF t t ftr Indexing F^ fefT ttf Columns Ft Choose fttft FTftr, Ft 
SQL Query t fftft Use tit t sflT Indexing TTTFRTcTFT Foreign Key Columns Ft 
Frrt Fiftc; I Fft ftrrt Indexing Ft Apply Frrt FT Tit ePTcTT t 1% Update Speed fftft 
FFT ftcT tl Ttt t, ct 6 -h t fan Indexes Ft Create RhFi t, TTTt t Ft ft TTt! Ft 
FTTTcT 3TTFTT FT Delete FTT TTFTt 11 


Clustering 

Disk FT Data Ft Write fttft FT Disk t Data Ft Read fttft DBMS FT TTFt 
Slowest FFF ttcTT 11 Fft TFT Data F^ Disk FT Store tit F Disk FT Data F^ Retrieve 

tit Ft TTTFT Ft ftf ftt TTF>, ct TTF DBMS Ft Performance Ft FFT TTFTt 1 1 

Computer t Trft Records Disk Page F^ TTT t Store ftt t1 ftf tt TFT ftrrt Record 
Ft FTFT FTTt Ft Request Frrt t, Database TTT Record F^ ^ Rfr Page Ft Retrieve 
FTTcTT t, ftrrrt FTT Record ttcTT t1 Page Ft Size STcTF-FTeFT Operating Systems FT 
3TTEnr FT FFeTct T?ct t1 Page Ft Size 512 Bytes Tl elFTT 4 KBytes cTFT tlct 11 

Ft Disk tl Tel FFT it Record Ft FTTTcT FFT FT FT, Ft?TT Disk t TFFftfcT Record FF 
T JTT fft Page tl Access ttcTT t1 sTTTfeTF Fft FF TFT Data Ft Access ftt Tt t, Ft 
TTFTF Disk Page FT Stored t FT Ft FFittFt Page t Stored t, ct FF Data Access 
Ft Speed Ft FFT TTFTt t1 sTTT Process Ft Clustering FTirt t sftr sTTTFt TjftrfT 
Oracle tlrt DBMS t FFeTsr 11 

Cluster Ft Primary F Foreign Keys FT Matching TT FFF FTeT Records Ft Hold Frrt 
F^ feTF Design ftrFT FTTcTT tl Cluster Ft Define Frrt F^ fen? Ft ttt Tables F^ 
Column FT Columns Group Ft Specify fttft ttcTT t, ftrFFT 3TTFTT ft DBMS 
Cluster Create FTTcTT t str FF Tables Ft Cluster t Include FTTcTT 11 
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ftR ftn Column RT Composite Columns Ff RTRN R? Clusters Create fcfjRT RRT t, 
RF Column RT Composite Columns Ff Same Values Ft Share FRt FTeT Records 
Ft Disk R? Physically Store ftrRT RTFT 11 IpT Records Ft R^ldHl R«TF ttRT t RFFT 
HdtlR r? Store ftrRT rtrt 11 

FftRTFRTRF ftrtfT Table ^ ftf^FF Records F^t Disk Pages F^ RF t ftnt t, 

elRh-i Matching Primary Keys F Foreign Keys F^ Records RFTT7 Same Page R? tf 
Store tft t1 Clustering TT TTTFFRFRT Join Performance Ft Speed FR RRt t1 ftR 
tt Indexes Ft FFR ft Clusters Create FRt FT TR^ffeRT tt FR? Trade-Offs t, v?ft 
PlHIj'HK t: 

1 Clustering Data F^ ft^t File t Physically Store tft TT TR^ff^RT tfcTT t, 
TRTfeTF T^F Table Ft F^FR T^F Column RT FR Composite Column F^ RTRTF R? 
tl Clustered tFRT RT RRRdT 11 

2 RF Table F^ Records Ft Scan FRt Ft RRRT tlrfl t, FF Clustering Ft 
FRR tl Scanning Ft Speed FR ft RRt t, FRtftr Clustering F^ RRR FF> tl 
Table F^ ftftR Records Disk R? ftf^FT Disk Pages 3 Spread tlFR Store 
tit 11 

3 Clustering TT Data Insertion Ft Speed 3 tl FRt RRt t1 

4 Cluster f^RT Column RT Composite Column R? RTSTTftF tfcTT t, ff Columns 
RT Modification RRf R Speed RT FT RRt t1 


Partitioning 

Clustering Ft Reverse yfsbFi RT Partitioning FRF RRTT tl t ftrtf Ftl Table RT 
FR? Tttf Tables t Divide FR tFT t, FTftr DBMS FTpr TTTt Data RT FR RTF Retrieve 
R FR 'MR I 

RFRRR F^ feTT Rft TFT Music Store Application F^ Database Ft <t, ct tltl-tltf 
Customers F^ Orders Ft TRRTT FFRt RRt t, fttlR RF R Order Lines Table F^ 
Records Ft TP5TT FRFt FT? RRt 11 Rft ?F Ftt Tables t Records Ft R^RTT FRft 
tjrtft RT RTF, eft ^FTI ft^t Record RT Retrieve FRt Ft Speed FRft RR RT RTFtl I 

ftrrt Table RT Horizontally F Vertically RT FfRft Tl Partition ftrRT RT RRTTT tl 
Horizontal Partitioning t F^ Table ^ ftftR Rows RT Records RT Identical 
Structure t RT RT RT ^ Rf&TR Tables t Split RR ftRT RTRT11 
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vrisiRh Vertical Partitioning t Mft Table ^ Columns eft 3TTTFT 3 W Primary Key 
^TTT Linked WT Split f^TT vTKTT tl TPTf tf Partition Process $ 3FTt 
wt cT ^5 jcbxHH 11 

Horizontal Partition t tR> Table RT Records cfr smR r? TT TT TT TT 3TftR Tables t 
Split Mtt vjTTcTT t, TPTf tr Tables RT Structure RTH v^TTcTT 11 Music Store 
Database t fR IRT ci<t>*iW epf Use efR € I 

v 3 ^is-<u| ^ f^TT Orders ^ Line Items Table Tt Rft Horizontal Partitioning ^ anenr T? 
TT^ t WTT Tables t Divide RTTT FT, cfr FF TFT Rt PlMIj'HK RT TFht f: 


OpenOrders (OrderlD, CustID, OrderDate) 

OpenOrderLines (OrderlD, ItemID, Quantity, Shipped?) 

FilledOrders (OrderlD, CustID, OrderDate) 

FilledOrdersLines (OrderlD, ItemID, Quantity, Shipped?) 

tr tl OpenOrders Table ^ Tltt Items Rt Ship ftTT TTTcTT t, W Application 
Program OpenOrders Table ^ OpenOrderLines Table ^ Rtf Records RT Delete 
t?TT t 3fR Records Rt FilledOrders ^ FilledOrdersLines Table t Fill tcTT 

11 

sRT yffhiii ^ tk u i OpenOrders ^ OpenOrderLines Table TFdt t tf Records 
RT tf ^eft t ftuit Data ^ Modification ^ Retrieval Performance RR?T 
tl sieiiRh FilledOrders ^ FilledOrdersLines Table TT Data ^ Retrieval Speed 

RFft ?MT ttrfr t, elRh-i Music Store Tables Rt ^?T TR r? Access ^fRcTT 11 

sRT cTtFfr ^ TTTST ?R H^ntl 3TTcff t tr Music Store Rf Orders Table TT OrderLines 
Tables ^ TP?f Records Rt RF TTT&T Access RRT vji'Md RSrfr 11 sRT RT Use 
RRf m tr RT Mr Query t ipT RFtf Tables ^ Data Access RRTT wt t, ?R 
ITT UNION Operator RT 5RTPT TT Queries RT Mix Data RT Access 

RRTT R5?TT 11 Rft fR ttr Application Create ?t t, RRT tpff Tables RT RpT TR 
rt tR> rtr Access Rrt eft RTRcT H-sdl t, eft fR 1R eft Performance sj 1 1 cf> 
feTT Use efR Rcfft 11 

Horizontal Partitioning TT RTT^ Database Performance ^rttr TT ^rtt IR RcT RT 
RTT eRFf RT e^cRf TRf tr cttRT t, f% ^ t RFft ^ eftf^RT ?TNT Application 

^fT d'TS t> Data eft fch'Ti d'TS Access Rrt ReTT 11 ^rft Records rt tjcfj t?rr 
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Group tt RjIR) RR—RR Access Rbt! RTt Rt RRRR H-Sdl FT, eft ?R ?TT RR? Rt 

Partitioning Rt RTRt Database RR Apply RR RTRtf t1 


Vertical Partitioning t RRF tf Table R^ ftf^FT Columns Tf ^ WRT Tables t 
Divide RR feTRT RTcTT t sffc RTRf f\ Tables Rt Primary Key Rt RRTR RRT RTTcTT 11 
RRt RR RPft Tables 3TTRRT t One To One Rt Relationship ^ Lined R?cft t1 

RRTfRR R^ feTR Rft Music Store R^ Database t Titles R Prices Rt Information Rt 

RRRt WRT RR Use RRt Rt RRRR RRcft t, RT ?R Vertical Partitioning Rt Table RR 
Apply RR# RTT f^FRIRRR TT RTRt t RTR RRFcT f: 


ItemTitles (ItemID, Title, Price) 

ItemDetails (ItemID, Distributor, ReleaseDate,.. .) 

?RT Design RR RRRRT ^ t ItemTitles Table R^ Records Physically RRRt Close 
tl Tables RR Disk Pages 3 Store tit t, ^RfeTR ?RT RRRR Rl Tables 
Performance RRRt 3Rtt tlcfl tl RR RTR tf Tables Rl Data Rt RRRR tlcfl t, 

Rtfr tf Tables Rt ItemID Rl 3TRTR RR Join f^RT RTTRT 11 RPR Join Operation Rt RR? 
tf ?RT Join Operation Rt Speed tl RF tftf 11 
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Last but not Least. There is more... 


Computer System ^ fftfft^T Programming Languages ^ftr 0 K u i 

Business Solusions Develop ^fR^TT ftt 11 ^fttfeR ^FRfft *T?ft Develop fftRTT W 
Oracle ^TFT DBMS Software cfcfaH wm ft ftt ^rHT ft wftftt t, fftcHl ^rrft 
Development ft wftftt stt l 

'JTFff 3TM ftt ftft fttft Application Software ^Prft vtliki Develop IftRTT fjttcTT t, eft ^ 

Business Solution Software ft ftftTT t, ftr fft gftr cR? ft Database Application fttcTT t, 
fftRlft fftftt Company ^TT Business ftt fftftt Specific Type eft Problem eft Manage cr 
Solve fftcfT FJfTcTT 11 

ij^T ^>wc|7 ft lyftr geT RRT ft ^ Database Application Software Develop ^ftr ft mftr 
eft vilft e||cil rRTTft ft erft ft ft fft^FTR ft Discuss fft^TT ft dlfft 3TN ^fft fft ijefj 
Application Software ftr Develop ^ftr ft wft ^fft fft? Develop fft^TT wft wi Data 
fftrr fffr epr ft, cTTfft ftftsr ft fftftt fffr ftr Database Related Anomaly ft^T ft l 

ft gRFRF ipMft^T efrft ft fft? wft wftftt ft ftr Database Administrator ^TTftt 
DBA Level ft Profesisonals sRHT wft ft, Tftffft fthTH wm ft ^nft ^nft rwt 
D atabase aTMrfftr Application ft fft? fftftt ^ fftftt fffr Database ft Design 
ft tngcTT ft ftft fftt Database ft ft Develop ftft? Fjnft ^nft Application Data 

Stored ^FTT ft I 

g^Tef> ft ipftr Database Design ^ftr ft ^rftfftr fftpr Concepts ftt Discuss fft^TT ft, ft 
^ftt Concepts fftftt ftt Relational Database System Software ftft fft MS-SQL 
Server, MSAccess, Oracle, Sybase, MySQL, DB2 anfft *R ^rtr ft Apply fttft ft I 
sRTfft? ftft 3TN Ipr Database Related Concepts ftt fftftt fftftt W Software ft fft? 
ftter ftft ft, ftr fftftt ftr sr^r Software ft fft? ftftHT wftr 3TRTHT ftt ^TTcTT ft 1 

viftk ft, sR? ft snqft Professional Database Application Develop ^ftr ft "FTftfftr 
5 TH ftt FJRR sRJFTT ftftT ftR 3R 3TFT fftftt ftt Problem ftt Solve efftt ^HTKT 3TRTTftt 
ft s^T sTRT cRT fftftr ftft ft ^TSFT t, fft fftRT FFFR ft Data ftt Store cfrft ft fft? fftRT 
FFFR crt Database ^ Table Create ^RRT ftPTT cfSTT ^fT Database ftt fftf^RH Tables ft 
Data ft ftftr fftRT trfr ftt Data Relationship ftft l 
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